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The main theme of this chapter in book is Creativity and Innovation: Keys to 
Productivity. Ever since Joseph Aloïs Schumpeter introduced the concept of 
"creative destruction," innovation is recognised as one of the most effective 
competitive strategies in the business market. In fact, it is considered as a strategy 
that not only builds competitive advantage, but also maintains competitiveness. 
Innovation strategy is defined as the successful implementation of creative ideas in 
the organisation and the generated products can add value to the customers, 
differentiate from competitors (unique), and become difficult to copy imitate, thus 
these innovative products cannot be replaced by others. Innovation can be 
implemented in a variety of forms, embedded in both products and processes. 
Through creativity among employees, new product usually has better features, 
performance, and aesthetic value than existing products. Hence process innovation 
has advantages via making the organisation's improvements difficult to imitate by 
competitors. Both of these innovations have a positive impact on organization 
productivity and business performance. There are many issues regarding 
creativity, innovative and productivity still in rise in business organization, this 
book provide a significant revision of some materials in the particular areas.  
 
This book contains nine chapters that focus on critical issues of creativity, 
innovation and productivity. The first chapter begins with exploring most current 
topic which is organizational creativity. Based on current scenario, there is a gap 
exists between workforce diversity and organization creativity. In view of that, 
chapter 1 empirically examine the effect of functional background diversity, 
educational background diversity and organizational tenure diversity on 
organizational creativity with knowledge sharing as the moderating variable.  
 
In Chapter 2, the book presents more current information regarding the 
development of Malaysia as a hub for creative content technologies. In particular, 
this chapter deals with information concerning the various literature on current 
status of creative content development, industry incentives, proliferation of 
creative content and technology firms and challenges of creative industries. 
 
The level of green innovation adoption in the Scottish construction industry 
context are captured in Chapter 3. This chapter also discusses in detail the extent 
vii 
 
of implementation of green practices by 84 construction companies throughout 
Scotland.  
 
Chapter 4 of the book specifically focuses on improving Yemeni SMEs 
performance by utilizing the power of strategic innovation. This chapter not only 
discusses the importance of strategic innovation to Yemeni SMEs, but also 
discusses innovation adoption among Yemeni manufacturing firms.  
 
In Chapter 5, the book highlights several importance issues concerning life cycle 
cost of electricity generation from rice straw in Malaysia. The findings indicate 
that the total cost is higher than conventional ways due to the rice straw cost as 
well as transportation cost. In particular, this chapter emphasises the important 
contribution of Malaysia government in providing incentive and policy 
implementation to enhance performance of rice straw-based electricity generation.  
 
Chapter 6 and Chapter 7 specifically emphasizes the using of Bibliometric 
Approach as a platform to analyse publication trends. Chapter 6 concentrate on the 
assessing quality and productivity of journal publication while Chapter 7 focuses 
on the publication trends in technology roadmapping.  
 
Chapter 8 specifically emphasizes the need for technology in enhancing excellent 
in higher education. Apart from explaining the concept of technology towards 
excellent in higher education, the chapter also discusses in detail about service 
characteristics and delivery, higher education industry, and service excellent. At 
the end of the chapter, conceptual model on the effect of technology towards the 
service excellent performance has been proposed.  
 
Finally, in chapter 9, the book presents the entrepreneurship challenges among 
single mother entrepreneurs in Northern Region.        
 
NOOR HIDAYAH ABU. RUSHANIM HASHIM. SHAFINI MOHD SHAFIE 
School of Technology Management and Logistics (STML) 
College of Business 
Universiti Utara Malaysia   
06010 Sintok  
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In today’s globalize business environment, organizations face huge challenge in order to 
successfully survive in competitive market. As a significance, the organizations should 
continuously improve their performance in order to remain in competitive global market. 
There are several reason for the growing interest in creativity research. For innovation, 
creativity considered as fundamental for organizational performance and continuity in 
global market (Bodla, 2016). When the innovation process constantly demanding for novel 
solutions for products and service, creativity play an important role in merge and utilize 
diverse individual’s knowledge (Bouncken et al.,2016). 
The present study explore one of most current topic which is organizational creativity.  In 
early 1990’s, the issue of organizational creativity received significant attention in many 
area of social science (Giustiniano et al., 2014). Organizational creativity refer to the 
creation of valuable and useful new products, service, ideas, procedures or process by 
individuals who working together in complex social system (Woodman et al., 1993).  
Organizational creativity serves as creative result of groups, not happen simultaneously 
with innovation, while it accomplished by gradual changes. 
Besides that, diversity refer to differences among individuals on any attribute that may lead 
to the perception that another person is different from the self (Bell et al.,2011). Highly 
diverse employees are expected to influence the organizational performance and contribute 
positively by producing creative outcome. According to Cocchiara et al.,(2010) the main 
reason for most organization try effectively manage diversity is to achieve business 
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success, to remain competitive in global marketplace, increase creativity and innovation 
also motivate employees. Previous study proved that diverse workforce may increase the 
organizational creativity (Roberge & van Dick, 2010). 
According to Horwitz (2007) stated that task related demographic diversity is more 
correlated to quality and quantity of performance. Thus, this study focused on task related 
demographic diversity such as functional background diversity, educational background 
diversity and organizational tenure diversity. 
There are many issues regarding diverse workforce and creativity still in rise. In more 
specific context, issues on insurance industry in Malaysia still emerging. A highlighting 
issue was stated by Governor Datuk Muhammad Ibrahim which is “Malaysia Insurance 
industry not up to mark yet” published in the Edge markets (Supria Surendran, 18 October 
2016). He stated that Malaysia insurance industry not achieved the result as expected. He 
pointed out that the growth of Malaysian insurance industry remains plateau, over past 
three years. In addition, the general insurance sector appears as more specialised risks in 
domestic capacity. From, the above issue clearly can understand the overall current 
situation of insurance industry in Malaysia. 
Based on prior meta-analysis conducted by Bell et al. (2011) there is positive association 
between functional background diversity, education diversity on team creativity and 
innovation. Meanwhile, the researchers also found that there is negative association 
between organizational tenure diversity, race diversity and sex diversity with team 
creativity and innovation, then no effect on age diversity. Thus, the study indicated mixed 
findings. Furthermore, the study by Bodla et al. (2016) found there is negative association 
between surface level diversity (gender) with creativity, but there is positive association 
between deep level diversity and creativity 
Based on above scenarios, there is gaps still exists between workforce diversity and 
organizational creativity. Previously, many studies reported that effect of workforce 
diversity on performance specifically organizational creativity are not clear such as 
generate positive and negative and not significant relationship (Bell et al., 2011; Chae, Seo, 
& Lee, 2015; Harrison & Klein, 2007; Horwitz 2007; Hu, Gu, & Chen, 2013; Shin, Kim, 
Lee, & Bian, 2012; Van Knippenberg, van Ginkel, & Homan, 2013).  
In line with this, the above mentioned literature gaps are addressed, this present study 
intends to empirically examine the effect of functional background diversity, educational 
background diversity and organizational tenure diversity on organizational creativity, with 
knowledge sharing as the moderating variable. To the researcher best knowledge, this is 
pioneering study in terms of the integration of predictors (functional background diversity, 
educational background diversity and organizational tenure diversity) and the 
organizational creativity, with the moderating role of knowledge sharing in the context of 







Functional Background Diversity 
Functional background diversity refers to working experience in different industries and 
enterprise, or different departments of the same enterprise (Waller, 1995; Xueli et al.,2015). 
The employees from various functional background possess broad range of knowledge and 
outperform homogenous organization Bell et al.,(2011). Then, employees who engage in 
specific functional area in organization, can exposed on more knowledge and information 
on certain functional division. In functional diverse organizations, employees from various 
functional areas has relevant experience in proposed course of action which can achieved 
creativity in several ways such as; (Somech & Drach-Zahavy, 2011). 
Besides that, Yoon et al.,(2015) conducted study on influence of TMT characteristics on 
organizational creativity in Korea. The study adopted survey technique using 1500 
respondents from A.T Kearney global consulting company.  The results of study indicated 
that significantly and positively functional diversity TMT related to organizational 
creativity. According to (Boone & Hendriks, 2008) in their study on moderating impact of 
three mechanisms (collaborative behaviour, information exchange and locus of control) on 
TMT diversity and firm performance  conducted in Belgian and Dutch companies. The 
findings indicated that TMT collaborative behaviour and information exchange requisite 
state to leverage the performance benefits functional background diversity, while LOC 
negatively related. 
Moreover, Buyl et al.,(2011) investigated the relationship between TMT functional 
background diversity and firm performance by posit the moderating role of CEO 
characteristics. The result of study revealed that the relationship between TMT functional 
background diversity and firm performance is significantly and positively moderated by 
CEO marketing specialist when dynamic and innovative context exist. The study of 
(Zhang, 2016) conducted to examined the effects of functional diversity on group creativity 
and the moderating role of group longevity. The result of study found that functional 
diversity significantly and positively related to group creativity when high group longevity. 
Additionally, in the context of innovation some studies reported that functional background 
diversity related to creativity. For instance, (Somech & Drach-Zahavy, 2011) conducted 
study on translating team creativity to innovation implementation in Israel largest health 
maintenance organization. This study aim to purpose creative personality and team 
functional diversity will influence team creativity. Findings indicated that functional 
heterogeneity positively and significantly related to team creativity.  
On the same vein, (Nakata & Im, 2010) investigated the spurring cross-functional 
integration for high new product performance using group effectiveness perspective in U.S 
high-technology manufacturing firms. The result of study founded that cross functional 
integration in new product development teams significantly and positively related to new 
product performance. Therefore, based on the above literature, this study come with the 
following hypothesis; 




Educational Background Diversity 
Educational diversity is considered as a good proxy for the knowledge pool available to 
the group (Wiersema & Bantel, 1992) and group decisions and actions that encompass the 
full range of perspectives are more likely to be effective Dahlin et al. (2005), research has 
failed so far to show consistent results concerning the impact of educational diversity on 
performance specifically organizational creativity (Curseu et al., 2012) . 
Indicatively, (Curseu et al.,2012) conducted study in Netherland on educational diversity 
and group effectiveness, a social network perspective. The aim of study is to investigate 
the relationship between educational diversity (variety and separation) on group 
effectiveness and mediating role of internal network density and external network range. 
The study founded that, educational variety negatively related to external network range 
and positively related to internal network density. 
Moreover, (Thomas W H Ng & Feldman, 2009) conducted meta-analysis on  how broadly 
does education contribute to job performance, by review literature until 2007 consists 293 
empirical studies. The result of study indicated that education level significantly and 
positively related to creativity. Likewise, Valls et al.,(2016) investigated the link between 
educational diversity and team performance, team communication quality and innovation 
team climate matter in province of Valencia. The main purpose of study to analyse the 
impact of education level diversity on team communication and team performance. 
Structural Equation Model were employed to analyse the data; it founded that the 
significant and positive indirect relationship between education level diversity and team 
performance was moderated innovation team climate. 
Furthermore, (Kearney et al.,2009) investigated when and how diversity benefits teams, 
importance of teams members need for cognition. The results of the study revealed 
educational diversity were significantly and positively related to team performance. 
Therefore, (Richter & Timmermans, 2011) conducted study on the effects of employee 
diversity on innovation in Danish firms. Econometric analysis were employed to analyse 
the data; the findings of study indicated that significantly and positively education diversity 
related to innovation. 
Diversity of education found to moderate effectively the impact of specialization on 
fostering entrepreneurship. (Dutta, 2011) investigated the impact of specialization and 
diversity in education on fostering entrepreneurship. The result of study indicated that 
breadth or diversity of educational experiences has positive influences on future wealth 
creation. Therefore, in line with the above literature, this study proposed the following 
hypothesis: 
H2: There is significant relationship between educational background diversity and 
organizational creativity. 
 
Organizational Tenure Diversity 
Organizational tenure diversity refers to the length of time an individual has been working 
at their current organizations thus, the period of working time employee accrued relevant 
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skill and knowledge (Gilson et al., 2013). Organizational tenure will promote the 
organizational performance by incorporating employees from different working period in 
organizational tenure and the employees will bring unique perspective to organizational 
development (Jackson et al.,1995). In past studies, organizational tenure has been 
examined as quantitative indicator of work experience and employees can expand work 
skill also access more knowledge about the organizations (T. W. H. Ng & Feldman, 2010). 
Indicatively, (Poel et al., 2014) conducted study in the context of project teams, leadership 
effectiveness dependent on organizational tenure diversity. The study used quantitative 
technique with 219 team members and 37 team leaders as respondents. The findings 
indicated that significantly and positively organizational tenure diversity moderates the 
relationship between transformational leadership and creative behaviour. (Chi, Huang, & 
Lin, 2009) investigated the plausible curvilinear relationship between organizational tenure 
diversity and team innovation and moderating role of tem oriented HR practices. The 
results of data revealed that curvilinear relationship exist between organizational tenure 
diversity and team innovation, moderated by team oriented HR practices. 
In addition, (Gilson et al., 2013) analysed study on cross-level impact of tenure diversity 
towards individual level creativity. The study employed quantitative technique, using 341 
Korean insurance agents as respondent from 76 groups, Confirmatory Factor Analysis 
(CFA) Amos 19 were used to analyse the data. The result of study indicated that 
significantly and positively tenure diversity impact individual explicit knowledge and 
knowledge sharing. Steffens et al.,(2014) examined the relationship between 
organizational tenure and performance by emphasis on individual employee. The study 
employed Hierarchical linear modelling (HLM), the study found that employee 
organizational tenure, team leader tenure and team organizational tenure was positively 
related to employee performance.  
Furthermore, TMT tenure was found moderate effectively the impact of diversity on firm 
performance. (Nielsen,2015)  investigated the relationship between TMT nationality 
diversity and firm performance. Result of study revealed that TMT tenure has positive 
influence on TMT nationality diversity and firm performance. Besides, (T. W. H. Ng & 
Feldman, 2010) investigated the relationship between organizational tenure and job 
behaviors, such as core task behaviors, and counterproductive behaviors. The result of 
study found that organizational tenure has very weakened positive relationship between 
creativity in core task performance. Therefore, in line with the above literature, this study 
proposed the following hypothesis; 
H3: There is significant relationship between organizational tenure diversity and 
organizational creativity.  
 
Knowledge Sharing 
Nowadays, organizations operated in knowledge based economy which mainly 
emphasized on the combination and utilization of diverse knowledge Tsai et al.,(2014). 
Ooi et al.,(2012) stated that knowledge is one of the factor effect success of business 
organizations through employees with necessary and right information, which make the 
organizations better than competitors. Information that an employee knew is known as 
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knowledge. Knowledge is crucial asset for organizations to obtain sustainable competitive 
advantage (Yu et al., 2013). 
The mostly accepted definition of knowledge sharing is the exchange or provision of 
information and know-how to help and collaborate with others to solve problems and 
develop new ideas (Cummings, 2004). Kessel et al., (2012) defined knowledge sharing as 
the degree to which team members share information, idea, knowledge and experience. 
According to (Khalili & Shea, 2012), knowledge sharing is the backbone for the four 
knowledge creation process which is socialization, externalization and internalization, 
which have been identified in the SECI model proposed by (Nonaka & Takeuchi, 1995). 
There are past literature conceptualizing differently the term of knowledge sharing.  
Buyl et al., (2011) conducted study to examine TMT functional diversity and firm 
performance relationship, especially their impact on exchange and distributed knowledge 
within TMT. The results of study indicated positive association between TMT functional 
diversity and Distribution of knowledge. In line with this, Hirunyawipada et al. (2010) 
examined cross functional integration (CFI) as knowledge transformation mechanism. On 
the study, researcher stated that more CFI members with functional expertise possess 
collective knowledge.  
Therefore, Ghobadi et al. (2012) present a model for predicting knowledge sharing in cross 
functional teams. The findings indicate that cross functional teams directly influence 
knowledge sharing behaviour. Therefore, in line with the above literature, this study 
proposed the following hypothesis; 
H4: Knowledge sharing moderates the relationship between functional background 
diversity and organizational creativity. 
Previous empirical studies have been investigated the educational background diversity 
and knowledge sharing relationship (Balogun, 2014; Johan, 2013; MacCurtain et al., 
2010b). In addition, Johan (2013) examined the antecedents of TMT and role of knowledge 
integration in Higher education, data were collected from 33 Higher Educations Institutions 
in West Sumetera consists 136 leaders as respondents. Results shows that significant and 
positive relationship between educational background diversity and knowledge integration. 
In line with this, MacCurtain et al. (2010) conducted study on TMT reflexivity, knowledge 
sharing and new product performance in Irish Software Industry.  Results of study showed 
educational level of TMT has indirect positive effect on knowledge sharing. 
In line with this, Balogun (2014), investigated influence of demographic variables on tacit 
knowledge sharing. The result of study indicated positive relationship between educational 
and tacit knowledge sharing. Therefore, in line with the above literature, this study 
proposed the following hypothesis; 
H5: Knowledge sharing moderates the relationship between educational background 
diversity and organizational creativity. 
Several empirical studies have been dedicated to examining the organizational tenure and 
knowledge sharing relationship. 
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Balogun (2014) examining the influence of demographic variable on tacit knowledge 
sharing in General Hospital at Nigeria involving 328 respondents. The result of study 
showed tenure significantly and positively related to knowledge sharing. In line with this, 
Gilson et al. (2013) conducted study on cross level effect of tenure diversity on individual 
creativity using 341 Korean insurance agents. Result of study indicated tenure diversity 
positively related knowledge sharing.  
In addition, MacCurtain et al. (2010) found indirect effect between tenure diversity and 
knowledge sharing. In a related study, Huang et al. (2005) found positive relationship 
between long tenure diversity and knowledge creation. Therefore, in line with the above 
literature, this study proposed the following hypothesis; 
H6: Knowledge sharing moderates the relationship between organizational tenure diversity 
and organizational creativity. 
 
METHODS 
This study develops theoretical framework that extend prior research by explore how 
workforce diversity (functional background diversity, educational background diversity, 
organizational tenure diversity) and when knowledge sharing influences organizational 
creativity. This study constructed based on reviewing previous studies literatures on the 
specific variables in order to develop theoretical framework on workforce diversity and 
organizational creativity. 
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RESULTS AND DISCUSSION 
After reviewing the past literature studies, there are several variables have been proposed 
for the current study. The result of current study made by investigating workforce diversity 
(functional background diversity, educational background diversity, organizational tenure 
diversity) and the moderating role of knowledge sharing influences organizational 
creativity. Furthermore, the study also had proposed several hypothesis as follow below; 
H1: There is significant relationship between functional background diversity and 
organizational creativity.  
H2: There is significant relationship between educational background diversity and 
organizational creativity. 
H3: There is significant relationship between organizational tenure diversity and 
organizational creativity. 
H4: Knowledge sharing moderates the relationship between functional background 
diversity and organizational creativity. 
H5: Knowledge sharing moderates the relationship between educational background 
diversity and organizational creativity. 
H6: Knowledge sharing moderates the relationship between organizational tenure diversity 
and organizational creativity. 
 
Reliability Analysis 
The present study conducted pilot study to refine the measure prior to its distribution for 
actual data collection. . In this study, a pilot study was conducted using 40 questionnaire 
and the 30 usable data were used for analysis. According to (Johanson & Brooks, 2010), 
minimum 30 participants would be sufficient for the pilot study.  
The result of the reliability test of this study indicates that, all the instruments have high 
reliability values such as ranging from 0.69 to 0.80. According to Sekaran et al. (2010), an 
instrument with coefficient of 0.60 is regarded as average reliability, while coefficients 
with 0.70 showed high reliability level. Table 1.1 showed the summary of reliability results. 
 
Table 1.1 
Summary of Reliability Results 
 
Construct Number of items Cronbach’s alpha 
Organizational creativity 5 0.791 
Functional background diversity 5 0.671 
Educational background diversity 8 0.759 
Organizational tenure Diversity 6 0.874 




As a conclusion, the current study conducted on the effects of workforce diversity 
(functional background diversity, educational background diversity, organizational tenure 
diversity) and on organizational creativity and the moderating role of knowledge sharing. 
Again, the study analysed the impact of each diversity variable separately on organizational 
creativity. The study revealed that positive relationship between workforce diversity 
(functional background diversity, educational background diversity, organizational tenure 
diversity) on organizational creativity. Also, the study showed knowledge sharing as 
moderator indicated positive relationship between (functional background diversity, 
educational background diversity, and organizational tenure diversity) on organizational 
creativity.  The findings of current study will assist future practitioners and organization to 
effectively collaborate the specific diversity to achieve organization success. The proposed 
framework that should in principle apply, may act as guideline for future research in 




The authors would like to express thanks to Universiti Malaysia Perlis (UniMAP) and my 
supervisor Mohd Fitri Bin Mansor. 
 
REFERENCES 
Balogun, A. G. (2014). Demographic Variables predicting Employees Willingness to share 
Tacit Knowledge in Service Occupations, 22(2), 42–49.  
Bell, S. T., Villado,  a. J., Lukasik, M. a., Belau, L., & Briggs,  a. L. (2011). Getting Specific 
about Demographic Diversity Variable and Team Performance Relationships: A 
Meta-Analysis. Journal of Management, 37(3), 709–743.  
Black, P., & Wiliam, D. (1998). Inside the Black Box: Raising Standards Through 
Classroom Assessment. Phi Delta Kappan, 80(2), 139–148.  
Bodla, A. A. (2016). Diversity and creativity in cross-national teams : The role of team 
knowledge sharing and, (September).  
Boone, C., & Hendriks, W. (2008). Top Management Team Diversity and Firm 
Performance: Moderators of Functional-Background and Locus-of-Control Diversity. 
Management Science, 55(2), 165–180.  
Bouncken, R., Brem, A., & Kraus, S. (2016). Multi-Cultural Teams As Sources for 
Creativity and Innovation: the Role of Cultural Diversity on Team Performance. 
International Journal of Innovation Management, 20(1), 1650012.  
Buyl, T., Boone, C., Hendriks, W., & Matthyssens, P. (2011). Top Management Team 
Functional Diversity and Firm Performance: The Moderating Role of CEO 
Characteristics. Journal of Management Studies, 48(1), 151–177.  
Chae, S. W., Seo, Y. W., & Lee, K. C. (2015). Task difficulty and team diversity on team 




Chi, N.-W., Huang, Y.-M., & Lin, S.-C. (2009). A Double-Edged Sword? Exploring the 
Curvilinear Relationship Between Organizational Tenure Diversity and Team 
Innovation: The Moderating Role of Team-Oriented HR Practices. Group & 
Organization Management, 34(6), 698–726.  
Curseu, P. L., Raab, J., Han, J., & Loenen, A. (2012). Educational diversity and group 
effectiveness: a social network perspective. Journal of Managerial Psychology, 27(6), 
576–594. 
 De Poel, F. M., Stoker, J. I., & Van der Zee, K. I. (2014). Leadership and Organizational 
Tenure Diversity as Determinants of Project Team Effectiveness. Group & 
Organization Management, 39(5), 532–560.  
Dutta, D. K. (2011). Fostering Entrepreneurship : Impact of Specialization and Diversity 
in Education, (October 2015). 
Gilson, L. L., Lim, H. S., Luciano, M. M., & Choi, J. N. (2013). Unpacking the cross-level 
effects of tenure diversity, explicit knowledge, and knowledge sharing on individual 
creativity. Journal of Occupational and Organizational Psychology, 86(2), 203–222.  
Giustiniano, L., Lombardi, S., & Cavaliere, V. (2014). How knowledge collecting fosters 
organizational creativity. Management Decision (Vol. 54).  
Horwitz, S. K., & Horwitz, I. B. (2007). The Effects of Team Diversity on Team Outcomes: 
A Meta-Analytic Review of Team Demography. Journal of Management, 33(6), 987–
1015.  
Hu, H., Gu, Q., & Chen, J. (2013). How and when does transformational leadership affect 
organizational creativity and innovation?: Critical review and future directions. 
Nankai Business Review International, 4(2), 147–166.  
Huang, S. C.-T., Liu, T.-C., Warden, C. A., & others. (2005). The tacit knowledge flow of 
R&D personnel and its impact on R&D performance. Asia Pacific Management 
Review, 10(4), 275. 
Johan, A. P. (2013). Effect of Knowledge Integration as Mediation of TMTs Characteristic 
and Innovativeness in Higher Education Institution. International Journal of 
Innovation, Management and Technology, 4(6), 547.  
Kearney, E., Gebert, D., & Voelpel, S. C. (2009). When and How Diversity Benefits 
Teams : the Importance of Team Members ’ Need for Cognition. Academy of 
Management Journal, 52(3), 581–598. 
Khalili, O., & Shea, T. (2012). Knowledge sharing barriers and effectiveness at a higher 
education institution. International Journal of Knowledge Management (IJKM), 8(2), 
43–64.  
MacCurtain, S. M., Flood, P. C., Ramamoorthy, N., West, M., & Dawson, J. F. (2010). 
The top management team, reflexivity, knowledge sharing and new product 
performance: study of the Irish software industry. The Top Management Team and 
New Product Performance, 19(3), 219–232.  
Nakata, C., & Im, S. (2010). Spurring cross-functional integration for higher new product 
performance: A group effectiveness perspective. Journal of Product Innovation 
Management, 27(4), 554–571.  
Ng, T. W. H., & Feldman, D. C. (2009). How broadly does education contribute to job 





Ng, T. W. H., & Feldman, D. C. (2010). Organizational Tenure and Job Performance. 
Journal of Management, 36(5), 1220–1250.  
Ojha, A. K. (2005). Impact of team demography on knowledge sharing in software project 
teams. South Asian Journal of Management, 12(3), 67–78. 
Ooi, K. B., Cheah, W. C., Lin, B., & Teh, P. L. (2012). TQM practices and knowledge 
sharing: An empirical study of Malaysia’s manufacturing organizations. Asia Pacific 
Journal of Management, 29(1), 59–78.  
Richter, C., & Timmermans, B. (2011). Does a different view create something new ? The 
effect of employee diversity on innovation Does a Di ff erent View Create Something 
New ? The E ff ect of Employee Diversity on Innovation. 
Roberge, M. É., & van Dick, R. (2010). Recognizing the benefits of diversity: When and 
how does diversity increase group performance? Human Resource Management 
Review, 20(4), 295–308.  
Shin, S. J., Kim, T. Y., Lee, J. Y., & Bian, L. (2012). Cognitive team diversity and 
individual team member creativity: A cross-level interaction. Academy of 
Management Journal, 55(1), 197–212 
Somech, A., & Drach-Zahavy, A. (2011). Translating Team Creativity to Innovation 
Implementation: The Role of Team Composition and Climate for Innovation. Journal 
of Management, 39(3), 684–708. 
Steffens, N. K., Shemla, M., Wegge, J., & Diestel, S. (2014). Organizational Tenure and 
Employee Performance: A Multilevel Analysis. Group & Organization Management, 
39(6), 664–690.  
Tsai, F. S., Baugh, G. S., Fang, S. C., & Lin, J. L. (2014). Contingent contingency: 
Knowledge heterogeneity and new product development performance revisited. Asia 
Pacific Journal of Management, 31(1), 149–169.  
Valls, V., González-Romá, V., & Tomás, I. (2016). Linking educational diversity and team 
performance: Team communication quality and innovation team climate matter. 
Journal of Occupational and Organizational Psychology, (November), n/a-n/a.  
Van Knippenberg, D., van Ginkel, W. P., & Homan, A. C. (2013). Diversity mindsets and 
the performance of diverse teams. Organizational Behavior and Human Decision 
Processes, 121(2), 183–193.  
Waller, M. J. (2017). Functional Background as a Determinant of Executives â€TM 
Selective Perception Author ( s ): Mary J . Waller , George P . Huber and William H 
. Glick Published by : Academy of Management Stable URL :  
Woodman, R. W., Sawyer, J. E., & Griffin, R. W. (1993). Toward a Theory of 
Organizational Creativity. Academy of Management Review, 18(2), 293–321.  
Xueli, W., Lin, M., & Yanli, W. (2015). The impact of TMT functional background on 
firm performance: Evidence from listed companies in China’s IT industry. Nankai 
Business Review International, 6(3), 281–311.  
Yoon, W., Kim, S. J., & Song, J. (2015). and organizational creativity. Review of 
Managerial Science.  
Yu, Y., Hao, J.-X., Dong, X.-Y., & Khalifa, M. (2013). A multilevel model for effects of 
social capital and knowledge sharing in knowledge-intensive work teams. 
International Journal of Information Management, 33(5), 780–790.  
Zhang, Y. (2016). Functional Diversity and Group Creativity: The Role of Group 





UNLOCKING THE POTENTIAL OF A CREATIVE ECONOMYAND POLICY: 
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According to British Council (2012), creative economy is the interface between creativity, 
culture, economics and technology as expressed in the ability to create and circulate 
intellectual capital, with the potential to generate income, jobs and export earnings while 
at the same time promoting social inclusion, cultural diversity and human development.   
There is great potential in developing the creative economy.  In UNCTAD report (2008) 
creative economy has been indicated as the means to spread economic equality among the 
developed and developing countries. UNDP (2013) recommended 10 keys to forging new 
pathways for development in the Creative Economy Report 2013. The global market value 
of the creative economy is at approximately US$1.6 trillion (RM6.72 trillion) (“Musa: 
Malaysia should Embrace Creative Economy”, 15 November 2016), out of which the 
international games market will breach the US$100 billion (RM350 billion) mark by 2017 
(Hanifkuala, 2014). UNCTAD (2008) has identified Malaysia as one of the top cultural 
producers among developing countries. Malaysia is also promoting high value-added 
services in digital economy through Malaysia Digital Economy Corporation (MDEC). 
According to World Intellectual Property Organisation (WIPO), approximately the "core 
copyright industries" contributed 2.9% to Malaysia's GDP and employed 518,200 people 
(WIPO, 2008). Based on WIPO, three-quarters of the countries surveyed have a 
contribution between 4 and 6.5 per cent, with the average standing Copyright Industries to 
GDP at 5.20 per cent. Malaysia has experienced economic growth typically has a below-
average share of GDP attributed to copyright industries. Malaysia’s creative industries 
trade ranked 8th consists of $2,666 million exports and $102.78 million of imports and 
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result in trade balance of $2,763 million. Creative goods exports with the best performance 
in 2012 included design, audio visuals and new media.  Creative multimedia (film-TV, 
advertising, creative digital contents) generated revenues of 2.7 percent of GDP.  In 2012, 
audio visual’s design achieved exports of over $3,750 million. 
Contribution of copyright industries to GDP of Malaysia was still below world average of 
5.2%. Among the creative goods, the development of art crafts, new media, performing 
arts and visuals arts need more effort. Hence, the main objective of this paper is to perform 
review to development of Malaysia as a hub for creative content technologies. Content 




Cultural policy has traditionally contained goals such as fostering "national culture", but 
shifting to "creative industries" and its ability to generate new sources of income (Oakley, 
2009). Similarly, Hesmondhalgh and Pratt (2005) emphasise that the creative industries 
have attention placed on how it can contribute to employment and national income. The 
creative industries concept and the “Creative City” urban revitalization project have gained 
attention worldwide; initially proposed by the British government, the movement which 
aims to revitalize declining industrial cities and vacant factory sites through arts and 
creative activities, is particularly strong in Europe (Yoshimoto, 2003). According to 
Smoodin (1993), a cultural production, business, and the government are connected, and it 
produces culture.  
Animations films introduce the cultural characteristics, a powerful business tool and a 
nation's culture and identity (Omar & Ishak, 2011). The Western portrays sharp features, 
normal eye size, realistic and detailed hairstyle, sharp nose, small lips and heroic body 
(Kaul, 1995), while Japan is its heart-shaped face, big-eye, sharp and flat hair, small nose, 
thin lips and fit (Lu, 2008). According to Wahab et al. (2012), imports of animation 
programme from the West had decreased that Japanese animation has started to claim a 
steady position in Malaysian television industry. Consequently, Japanese popular culture 
has been consumed among young Malaysians similar to those of many Japanese people, 
and becomes a major part of some Malaysian young people's lives (Yamato et al., 2011). 
The entertainment industry in South Korea has also been rightly designated as a cultural 
industry (Mutalib, 2007).  
Locally created animation found to carry authentic Malaysian cultural characteristics.  
Local physical characteristics are usually rounded or oval-shaped face, medium eyes, no 
specific hairstyle and sometimes skinhead, nose shape like number three, no teeth or gap 
teeth, big head, short body, small feet and wearing slippers (Khalis, Mustaffa & Ali, 2016). 
Lent (2004) classified four major themes of animation in Malaysia i.e. fairytales, lifestyle, 
fantasy, and superhero to be claimed as locals. The realistic Malaysian village lifestyle is 
considered as a depiction of a fresh environment in comparison to today's modern and 
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digital styles of cartoons (Khalis, Mustaffa & Ali, 2016). Khalis and Mustaffa (2017) report 
that there are cultural influences where the character’s costume design is similar to the 
Sarawak traditional clothing. Ghani (2015) looks into the usage of Malaysian culture iconic 
visual styles in the characters in Upin and Ipin. According to Salawati et al. (2013), the 
characters in Upin and Ipin represents the identity of Malaysians. 
Researchers are also looking into regional development of the creative industries. Gibson 
and Kong (2005) identified the uneven geographies of academic work in cultural economy 
and beyond. Countries such as China, India, Indonesia, Malaysia, the Philippines, the 
Republic of Korea, Singapore, Thailand and Viet Nam, which may all be considered major 
Asia-Pacific economies with a strategic interest in creative-industry development 
(UNCTAD, 2008). Lent (2004) examines the history, trends, and issues of animation in 
Thailand, Singapore, Philippines, and Malaysia, the region as an emerging major producer 
of and market for filmic cartoons.  
The close relationship between Creative Industries and cultural are taking place in 
Singapore (Yue, 2006). Gwee (2009) illustrates the creative industries in Singapore and its 
national policy of its creative cluster. Singapore established the Asian Civilisations 
Museum, the Singapore Art Museum and the National Museum of Singapore, with the 
target to make Singapore into the art and cultural capital of Southeast Asia (Ooi, 2007). 
The Singaporean authorities are adjusting the limits of openness, and determine which 
creative activities are preferred (Ooi, 2010). As a result, Chung (2008) argues that the 
public response and the ‘bottom-up’ artist movement are beginning to embrace new media 
art forms as part of the national culture in Singapore. On the other hand, they are authors 
such as Lee (2004) who argues that the Singaporean government goals in the creative 
economy stresses on economic gains. 
As for Indonesia, there is no vision about film which embodies economic value, where its 
government is very much enthusiastic in controlling the creative works rather than 
enhancing the creative capabilities of documentary filmmakers, while the documentary 
films have to deal with the television industries that tend to celebrate homogeneity and 
formulaic television documentary pleasing the taste of the masses (Irawanto, 2017). 
 
 
THE DEVELOPMENT OF MALAYSIA AS A HUB FOR CREATIVE CONTENT 
TECHNOLOGIES 
According to Muthalib (2007), there has been an unprecedented production of animation 
for television and cinema since 1995. Nevertheless, it was not cost-effective, and the 
problem was worsen with the too large number of graduates. The creative industries have 
become a policy focus area with the launch of the National Creative Industry. Policy or 
Dasar Industri Kreatif Negara (DIKN) in 2009 (Barker and Lee, 2017). Massachusetts 
defines the creative industries that centre on providing creative services and promoting 
intellectual property products (Commonwealth of Massachusetts, 2017).  
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The major MSC-status companies were 1,764 companies in information technology 
(Infotech) cluster, 309 companies in creative multimedia cluster (CMC) and 241 companies 
shared services and outsourcing (SSO) cluster by the end of December 2010. The creative 
industry only contributed 1.27% of the Malaysian GDP in 2011. In 2013 this figure 
increased to 1.34% and the latest statistics revealed that 2015 achieved 1.60%. MDEC has 
marked its 20th anniversary by announcing record high new investments and export sales 
achieved in 2015, and also changed its name from Multimedia Development Corporation 
(MDEC) to Malaysia Digital Economy Corporation (MDEC) (Avanti, 2016).  According 
to MDEC, Malaysia's digital economy will exceed its target of 18.2 per cent of GDP by 
2020 (Adilla, 2017). 2017 has been announced as ‘The Year of Internet Economy 
(BERNAMA, 2016). Malaysia has been putting effort in escaping the middle-income trap.  
In 2000, Malaysia attempted to boost the TV and film industry with a RM3 billion E-village 
(Entertainment Village) Studio located in Dengkil, planned on a 200-hectare area and core 
component comprised of TV and film studio complexes as a flagship project of the 
Multimedia Super Corridor (MSC) for the development of high-value creative content 
(APUDG, 2000). Companies involved in Creative Multimedia Content Development 
comprise 21% of Total Revenue of MSC Malaysia Status Companies as at 31 Dec 2012. 
 
Table 2.1 
 Total Revenue of MSC Malaysia Status Companies by Technology Cluster 
as at 31 Dec 2012 
 
Technology Clusters Revenue (RM billion) % 
InfoTech Cluster  14.66 44 
Shared and Services Outsourcing Cluster 10.45 31 
Creative Industry  6.99 21 
Institutions of Higher Leaning  1.44 4 
 
 
At RM14.66 billion, the InfoTech Cluster accounted for 44% of the total revenue of MSC 
Malaysia status companies; while the Shared and Services Outsourcing (SSO) cluster 
contributed 31% or RM10.45 billion. The Creative Multimedia Cluster (creative content 
and technologies) collected revenues of RM6.99 billion (21% of the total). The balance of 
4% was from Institutions of Higher Learning and incubators, which recorded revenues 
RM1.44 billion (Asohan, 2013). MDEC started the MSC Malaysia Animation and Creative 
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Content Center (MAC3) to provide support in the eco-system through MaC3 Fund, 
Bumiputera Content Industry Initiative Fund (BCi2) Fund, Creative Industry Lifelong 
Learning (CILL) Programme and the Digital Content Industry Fund under the Content 
Malaysia Pitching Centre (Lim, 2015). 
 
Review on the Current Status of Creative Content Development 
The Malaysian creative content industry largely involved in post-production, animation, 
game development, e-learning, mobile and interactive content (Kitnan, 2009).  The 
Malaysian creative content industry has created over 10,000 jobs. There were 330 active 
local creative multimedia content (creative content and technologies) companies and over 
50 MSC-status creative firms involved in game development (Hanifkuala, 2014). 
Animation companies number 111 out of it and had combined revenue of RM200 million 
(Lim, 2015). Games, new media, and visual effects companies recorded the highest growth 
in total MSC in 2015, with revenue amounting to RM7.23 billion (Sani, 2016). In 2015, 
the animation sector recorded 52% export growth contributed by firms like Animonstra, 
Giggle Garage, Tau Films and Les Cospaque (Mahalingam, 2016). In 2015, the animation 
film industry grossed RM101 million in export revenue, and RM127 million locally 
(Mohsen, The Sun Daily, 1 November 2016). A good example of home-grown capabilities 
is "Saladin", while "Upin and Ipin", broke many box-office records in Malaysia as Les 
Copaque, managed to earn RM6 million within two months of its launch and entered 
Indonesia (Kitnan, 2009). 
Within the creative content industry, there are local game outsourcing companies such as 
Passion Republic and Streamline Studios that have progressed along international game 
companies. Passion Republic worked with Naughty Dog for Uncharted 4: A Thief’s End 
game, a critically-acclaimed top-selling game worldwide, and Streamline Studios 
collaborated with Square Enix for FINAL FANTASY XV (“MDEC and UOA Holdings 
Sign MoU to Set Up Game Hub in Bangsar South”, 18 Nov 2016). Streamline had also 
announced that their team was involved in creating assets of Street Fighter V (Frank, 2016).  
Bandai Namco Studios Inc. has opened Bandai Namco Studios Malaysia, collaborating 
with CGI studio Lemon Sky Animation, indicating Malaysian potential to develop into a 
world-class creative hub (Aniza, 2016). Having this encouraging development, MDEC 
estimated that the gaming market in the country is expected to grow 20% to RM868.70 
million by the year 2017, and the South-East Asia region to grow 30% by 2018 (“MDEC 
and UOA Holdings Sign MoU to Set Up Game Hub in Bangsar South”, 18 Nov 2016). The 
creative industry achieved 60% growth in exports to RM817 million while the domestic 
sales for the animation industry reached RM127million in 2015.  
According to KPMG, the global animation and gaming market is expected to grow to 
US$242.93bil by 2016. Home-grown Creative Content Technologies studios have been 
winning international games projects, for instance, Uncharted 4: A Thief’s End, Mortal 
Kombat X, Call of Duty and FIFA, and major vendors such as Microsoft, Disney, Sega 
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Square Enix and Sony. Also, their own IP animation series aired in global channels like 
Disney, Netix and ZooMoo. Under Global Acceleration and Innovation Network (GAIN), 
MDEC have identified globally-competitive creative companies include Giggle Garage 
Sdn Bhd, Lemon Sky Animation Sdn Bhd, MFX Sdn Bhd and Passion Republic Sdn Bhd. 
(The Star, 15 November 2016). 
Multimedia Super Corridor (MSC) status companies contributed RM19.1billion of 
revenue, where creative content and technology (CCT) cluster companies surpassed the 
RM1 billion mark in 2016 (Toh, 2017). The success of local animation project Ejen Ali by 
WAU animation which was said as one of Malaysia's biggest services exports through the 
creative media industry. It has been exported to more than 25 countries. The export of Ejen 
Ali around the world grossed about RM10 million in 2016 (Jaswa, N. (2017). Local 
animation companies, whose intellectual properties (IPs) have made an impact locally and 
even managed to grow globally. "Animasia Studio, for instance - the company behind 
Chuck Chicken - actually managed to sell their IP, to get their broadcast rights into 
Singapore and China. Animonsta Studios had the biggest local animation movie hit last 
year with Boboiboy: The Movie. And Les Copaque - our Upin & Ipin IP owner - they have 
also managed to sign a contract to bring the Upin & Ipin brand into China as well. 
 
Review on the Industry Incentives  
The Government offers Film in Malaysia Incentive (FIMI) incentive of 30 percent 
production rebate to the production industry. As a result, Les Copaque Studio’s Upin-Ipin, 
Animonsta’s BoBoiBoy, Silver Ant Studio’s Seafood, Animasia’s Bola Kampung and 
Supa Strikas, Inspidea’s Akis and Tripod Entertainment/Finas/MSC’s 3-D movie War of 
the Worlds: Goliath are some of the high-profile animated series and feature projects 
produced by Malaysian studios (Zahed, 2013). Besides government grants, Bank Simpanan 
Nasional (BSN) provides Creative Industry Loan as a financial support to the industry. 
Rhythm and Hues (R&H)'s John Hughes was the Visual Effects Director of Life of Pi 
(2012), the Academy Award-winning visual effects company. Tau Films is the sister studio 
of John Hughes Institute (JHI). Through the experience of Les’Copaque Production (LCP), 
Ali et al. (2011) found animation started with animation done for documentaries and public 
service filmlets by the Malayan Film Unit, and close link between CI products and services 
and culture in Malaysia. Furthermore, LCP's Upin and Ipin animation has promoted 
Malaysian folklore culture and portrayed the art of Malaysian values (Ghani, 2015). 
Copyright law protects Les’ Copaque characters and stories. 
Licensing  its  characters  has  been another  successful  way  for  Les’  Copaque's brand 
awareness. The studio is also trying to develop a theme park. (ASEANIP, 2013). Upin & 
Ipin is the biggest character IP in the country with strong brand recognition in the Southeast 
Asia region, and the Upin & Ipin Demi Metromillemium has bagged the Digital Indonesian 
League 2016 award in the games category at the Mobile Developers Gathering 2016 
(Frank, 2016). Les’ Copaque has been working with national and international authorities 
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as their icons, for instance, UNICEF (ASEANIP, 2013) and Merdeka 57th celebration 
Ghani (2015). 
KRU Studios, founded in 1992, this company is known to be among the first Malaysian 
companies to use computer graphics interface (CGI) elements and other new high 
technology applications in their featured movies. The company uses a combination 
between culture and creativity in their products in developing creative ideas, though their 
creative ideas have significant Western influence, such as Cicakman (2005), Cicakman 2 
(2007), Magika (2010) and Merong Mahawangsa (2011) (Isa, et al., 2012). Successful 
industry players are fully utilising intellectual property rights and expanding from the 
success of the animation series to film, and move on to games, licensing and merchandising 
(L&M) (Lee, 2015). According to local outlet CinemaOnline, Animonsta Studios' 
BoBoiBoy the Movie has become the highest grossing locally produced animated feature 
in the country. The film was released in Malaysia, Brunei and Indonesia (Milligan, 2016).  
Ideally, the revenue from any successful animation show such as BoBoiBoy would have 
75% of its revenue coming from licensing and merchandising (L&M) (Karamjit, 2015).  
Animonsta went into partnership with a 1337 Accelerator graduate team Spaceup 
Entertainment for the development of the game. Aside from its existing L&M business 
from BoBoiBoy, Animonsta is hoping to see a food and beverages spin-off. As for the 
industry, Anas hoped that more content producers register their Intellectual Property and 
bring their content further into other global markets (Lee, 2015).  Furthermore, successful 
industry players have been building up their reputations and expanding with overseas 
collaborations. For instance, Animonsta Studios forged collaboration with Japan's premier 
toy manufacturer, Tomy Co Ltd (“Local animation producer working with Japanese toy 
firm”, 29 August 2014). 
Beside progress in animation series and films, Malaysia home-grown companies are 
gaining popular on mobile apps games. Wau Animation’s animated series, Ejen Ali has 
expanded into the mobile game.  Media Prima Lab's Ejen Ali, an award winning mobile 
game, registered over 700,000 downloads in 2016 (“36-hours-non-stop-gaming-war-sea-
game-jam-2016”, 8 November 2016). 
 
Review on Proliferation of Creative Content and Technology Firms 
There are nine university colleges and colleges in Penang offer creative multimedia courses 
(Ong, 2015). These are Cosmopoint International College of Technology, Creative 
Academy Penang, Disted College, Equator Academy of Arts & Design, Excelpolitan 
International College, Han Chiang University College, Inti International College Penang, 
KDU University College, and The One Academy. It has been successful in capacity 




Since its inception in 2015, Penang Accelerator for Creative, Analytics & Technology 
(@CAT) / Penang @CAT at Wisma Yea Chor Ee has served as Penang’s catalyst in 
accelerating emerging tech start-ups & entrepreneurs to gain access to our 3 main pillars:- 
(1) co-working space & shared facilities, (2) tech community events, (3) accelerator / 
entrepreneurship development programs. Moving forward Penang @CAT will be taking 
this initiative a step forward towards the digital future by launching a host of permanent 
programs to bridge corporate with start-ups, entrepreneurs & techies for innovation and 
partnerships & solutions. (Penang State Government, 2017). Penang has attracted more 
than ten CCT companies. Penang-based CCT Companies based on MDEC Directory: 
Akeetoons, Tech Multimedia, Dream-X Technologies, Game Pro International, Imagine 
Animation Works, IMCS, Kakitoon Animation Studios, Pixeries, UBCT Interactive, and 
ZOD Design. Penang also attracted other local studios that have been producing for 
international clients such as Nelvana, EA, Microsoft and Bandai Namco to set up 
operations in Penang (Ong, 2015). Well-known start-ups @ Penang are such as (i) 
PIKTOCHART founded in 2011 (co-founder, Goh Ai Ching). Piktochart is an intuitive, 
easy-to-use infographic platform; and (ii) DeliverEat, an automated food delivery system 
with apps. Today, DeliverEat is the leading in food delivery in Penang (Chia, 2017). The 
cultural regeneration and the role played by heritage, creative industries and sporting events 
are integral to promoting cultural infrastructure and the development of a creative city of 
George Town (Khoo, et al., 2014). 
The creative industry also has footprints in Johor and Perak. Pinewood Iskandar Malaysia 
Studios in Johor will grow the local film industry. Under the Iskandar Malaysia Creative 
Industry talent development programme, Pinewood works together closely with the 
Department of Skills Development (DSD) on National Occupational Skills Standard 
(NOSS) by taking people who already have the basic skills, and teaching them to cross-
skill them into the film industry through intensive 8-12 week courses in 7 areas, on top of 
master classes for the producers, directors, and writers (Mahpar, 2013). Malaysia 
Animation Park Studios (MAPS) was opened for business in Ipoh from 26 June 2017. The 
promotion of the creative industry is also expanded to Sabah and Sarawak. Sabah 
Animation & Creative Content Centre (SAC3) was established at University College Sabah 
Foundation (UCSF) in Sabah Development Corridor as an incubator facility, and it has an 
excellent track record of being active in film-making and the making of their own IPs 
(Intellectual Properties) (“UCSF's animation centre wows BIMP-EAGA group”, 16 
December 2015). Sarawak has allocated RM30 million to develop an incubator in the 
digital economy at the hi-tech park in the Sama Jaya Free Industrial Zone (Povera, 2017). 
 
Challenges of the Industry 
Based on Ch’ng (2015), growing number of movie directors are including special effects 
and computer graphics in their movies. Barker and Lee (2017) argue that less emphasis 
given to addressing problems in how creative industries are structured, regulated, or 
operate. According to the Economic Transformation Plan, there is a lack of awareness of 
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intellectual property rights and lack of competency and capacity to ensure sustainable 
growth. The main issues faced by the creative sector are low level of industry exposure, 
profile and reputation, lack of awareness and regulation enforcement (Harris et al., 2012). 
After building up capacities, the industry in Malaysia faces different challenges. Based on 
Abdullah and Ishak (2010), there is a worry of the small creative talent pool in Malaysia. 
Specifically, content producers like Animonsta says the talent pool is ‘top-heavy’ with 
most executives having strong technical production skills, as opposed to talent needed i.e. 
those with art skills, story writing, directing, etc. (Karamjit, 2015). Animation production 
house producing TV content for families and children like Giggle Garage, Malaysia is 
lacking a TV channel that caters primarily for children (Ch’ng, 2015). As for the market 
players, COO of Animonsta Studios advised digital animators to be discipline, have lots of 
hard work and do not give up (Loh, 2015). 
 
DISCUSSION AND CONCLUSION 
Before the Fourth Industrial Revolution (4IR), major source to the digital economy is very 
much contributed by the InfoTech Clusters.  In last two years, tremendous export growth 
has been recorded in the CCT cluster. The progressive CCT companies are those with close 
partnership with foreign partners and clients. The focus of economic growth in Malaysia 
is transforming.  With Malaysia’s ambition to be a developed country by 2020, Malaysia 
will actively pursue to have a part in the lucrative and booming e-ecommerce business.  
With the first Digital Free-Trade Zone (DFTZ) at Port Klang Free Zone (PKFZ) by Alibaba 
Group’s regional logistics hub, it will revolutionise its retailing and associating sectors in 
Malaysia.  
It is encouraging news that digital animation and intellectual property works companies 
collected export value with passing the billion ringgit mark. Based on outputs, incentives 
provided to the industries have recorded success in last few years as the industry players 
have been utilising intellectual property rights fully and expanding to film, mobile apps 
games, licensing and merchandising. The creative content and technology firms have also 
expended beyond Cyberjaya to regions such as Penang, Perak, Johor, Sabah and Sarawak. 
Nevertheless, the companies have to stand on own feet without relying on the government 
incentives.  
Even though the industry has been developing well especially on the export market, there 
are still challenges that need much attention such as awareness and enforcement issues. 
Nevertheless, in the creative industry, human capital is still an essential area of concern on 
the creative aspects, and the discipline work hard for achievement. The baseline is 
developing the technology education employing latest 4IR technologies so that the 
graduates will be made familiar with the latest technology and meets the industry demand. 
Finally, Malaysia has to invest to ride on the digital economy and move on to create value 
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The growing interest in environmental innovation has led to an increase in the number of 
research studies around that area in different industries (Dutz & Sharma, 2012). The 
construction industry is a critical industry for the study of environmental- or sustainability-
related issues, considering that, it is responsible for some of the most serious impacts on 
the environment. Indeed, there is a growing concern regarding environmental impacts 
resulting from construction activities. By comparison with other industries, its activities 
are considered as making a major contribution to environmental problems (Ball, 2002; 
Tam, Tam & Tsui, 2004; Tam & Tam, 2008). In the United Kingdom (UK), specifically, 
the construction sector contributed 11.2% of the total of UK greenhouse gas emissions in 
2013 (Office for National Statistics, 2015) while around 420 million tonnes of construction 
material is consumed by the construction industry each year, whereby approximately 120 
million tonnes is wasted (EISC, 2012). It shows that, by its nature, construction is not an 
environmentally-friendly activity. 
 
Conversely, the construction industry plays a vital role in meeting the needs of society and 
enhancing the quality of life. Its activities directly affect the nature, function and 
appearance of the place in which people live. In addition, it contributes to a better standard 
of living by offering employment to people all over the world. Specifically, the UK 
construction industry employs 2.1 million people (Rhodes, 2015), accounting for 6.3% of 
total UK employment in 2014. The industry’s output was increased to £92 billion (6.4% of 
the total economy) in 2014 (Office for National Statistics, 2015), which makes a valuable 
contribution to the UK economy. Hence, the economic significance of the construction 
industry cannot be underestimated. 
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In line with these conflicting issues, it is essentials for the industry to intensify its effort 
and move towards sustainable construction. In the UK, the government has set a target to 
achieve 60 per cent energy reduction by 2050 (SCTG, 2003). For that reason, it is necessary 
to identify the role that the construction industry plays in protecting the environment by 
looking at its involvement in environmental-related innovation activities or practices. 
Hence, the primary objective of this paper is to examine the extent of green innovation 
adoption by Scottish construction firms. 
 
 
THE CONSTRUCTION INDUSTRY  
Much of the literature has often classified construction as “low-tech” and “traditional” 
industry (Miozzo & Derwick, 2004; OECD, 2000; Reichstein, Salter & Gann., 2008). 
These studies have recognized the common attributes of construction firms which are 
considered as conservative, risk averse, engaging in low investment of R&D, have few 
operating routine and the development of new technology or product is mostly dominated 
by suppliers. The industry has many small firms with few professional staff and is 
dominated by price-based competition among contractors to win a particular project (Gann, 
2000). As highlighted by Gann (2000), construction has shown lower productivity growth 
and has continued with more labor intensive approaches compared to other industries. This 
dominant perspective implies the modest importance of innovation sources in construction, 
given the reflection of a slow pace of change in the industry. Looking at its distinctive 
features, construction is a project-based sector, the products is durable, it uses temporary 
coalitions of organizations to complete a unique project, most of its productions and 
assemblies are “in-situ1” (Allen & Iano, 2013), and it has a high level of client involvement 
especially during the design and production phase (Pinto, 2016). These factors have shaped 
its activities and significantly influence its innovative effort. 
In addition, the construction industry and its activities are considered to be one of the major 
sources of development and economic growth. The industry plays an important role in the 
development of a country by improving economic and social areas in many ways. For 
instance, it offers job opportunities to millions of workers, generates income within and 
outside of the sector, and supplements the foreign exchange earnings from trade in 
construction materials and engineering services. The condition of the construction industry 
affects, to some extent, most common economic measures of a country, like Gross 
Domestic Product (GDP)2 . It would also affect the availability of capital, government’s 
decisions, and even the social health of a country. Besides, the construction industry has 
significant interaction with other economic sectors through its linkages.  
The main aim of the construction industry is to serve and maintain the built environment. 
The built environment encompasses all buildings, spaces and products that are built by 
people within the construction industry. Examples of the built environment are houses, 
 
1 ‘In-situ’ in construction context means ‘on construction site’. 
2 Gross domestic product (GDP) is a measure of the total expenditure of a country on goods and services 




schools, workplaces, parks, business areas, farms, and roads. Furthermore, construction 
activities generally consist of design, planning, construction, and maintenance of a 
building. These activities could enhance the built environment while contributing to the 
economy and society as a whole. In addition, these project-based construction works that 
are delivered to the built environment involve numerous participants whose responsibilities 
are defined according to contracts. The major participants in typical construction projects 
are architects, engineers, consultants, contractors, subcontractors, construction workers 
and owners or customers who have spent their money on the constructed facilities (Isa, 
Jimoh, & Achuenu, 2013). These participants deliver a variety of outputs including visible 
facilities which contribute to the economy of a country in several ways. 
 
Environmental Issues in the UK Construction Industry 
Construction of any types of building, whether residential, commercial or other 
infrastructure has significant impact on the environment. Every aspect of building and 
infrastructure development could affect the environment, in which many activities can 
result in negative environmental consequences. The construction industry plays a 
substantial role in increasing the quality of life by providing housing, utilities, workspaces 
and transport infrastructure. It also makes significant contribution to the economy, despite 
its serious consequences on the environment (Burgan & Sansom, 2006). Both the processes 
of building new facilities and renovating existing built environment have various 
environmental impacts. Construction is directly and indirectly responsible for the emission 
of greenhouse gases as a result of the energy used for its activities, such as raw material 
extraction, construction, transportation and demolition (Sorrell, 2003). 
Around the globe, there has been growing concern regarding the environmental impacts 
created by the construction industry. In the UK, around 420 million tonnes of construction 
materials are consumed by the construction industry each year, which is equivalent to 7 
tonnes per person. However, approximately 120 million tonnes were wasted out of the total 
consumption of all materials (EISC, 2012). Construction waste accounted for 32 % of total 
landfill waste, and this shows how it contributes significantly to landfill (Environment 
Agency, 2010). In addition, Construction Excellence (2008) reported that up to 13% of the 
‘waste’ was not delivered nor used. 
In 2013, total UK greenhouse gas emissions were equivalent to 566 million tonnes of 
carbon dioxide (DECC, 2015), of which the construction sector contributed 11.2% of these 
emissions (Office of National Statistics, 2015). In addition to direct environmental impacts 
caused by its activities, the industry is responsible for significant amounts of soil, air and 
water pollution. BIS (2010) reported that almost a third of all industry-related pollution 
incidents occurred in the construction industry. This situation needs to be addressed if the 
industry is to reduce its negative impact on the environment. 
The industry’s economic significance creates opportunities as well as responsibilities for 
the construction sector to innovate and advance beyond its existing practices. This requires 
the industry to adopt different thinking and new ways to perform its operations. Thus, it is 
necessary for construction firms to get engaged in environmental-related innovation 
activities or practices. 
28 
 
GREEN INNOVATION PRACTICES IN THE CONSTRUCTION INDUSTRY 
It has been proven that by ‘being environmentally-friendly’, organizations have found 
value (Porter & Kramer, 2006). In fact, there is a positive relationship between a firm’s 
adoption of green innovation strategies and its overall performance (Eiadat, Kelly, Roche 
& Eyadat, 2008). In general, green innovation is a type of innovation that has a reduced 
negative impact on the environment. The other notions that used in the literature to describe 
this type of innovation is ‘green’, ‘eco’ and ‘sustainable’, which are used interchangeably 
(Schiederig, Tietze & Herstatt, 2012). 
In the context of this study, green innovation are categorized into three types: green 
technical innovation, green process innovation and green administrative innovation 
(Chiou, Chan, Lettice & Chung, 2011; Chen, Lai & Wen, 2006 ; Chen, 2008 ; Huang, Ding 
& Kao, 2009; Tseng, Wang, Chiu, Geng & Lin, 2013). Green technical innovation involves 
application of environmentally-friendly equipment and technologies that reduce the 
negative impacts on the environment (Huang et al., 2009), which also reflects the transition 
towards adoption of clean technologies. Green process innovation is any adaptation of 
construction process including the addition of new processes or improvement of existing 
processes to reduce environmental impact (Cheng & Shiu, 2012), while green 
administrative innovation is the introduction of a new administrative process, management 
systems or staff development program (Subramanian & Nilakanta, 1996).  
In the construction industry, green innovation requires actors who are involved in 
construction activities to increase their effort towards minimizing the environmental 
impact. In order to do so, they could (1) try to improve the efficiency of the processes used 
in construction activities, (2) try to minimize the amount of construction waste, and (3) try 
to conserve water, energy and other resources during the implementation of construction 
activities. In addition, it could also include other environmental strategies that may reduce 
costs and increase productivity, as well as do not greatly impact on the project budget or 
schedule (9). Previous research on construction projects in the field of sustainability has 
shown that firms’ involvement in green innovation not only improved the quality of the 
construction projects, but also strengthened the company position in the marketplace 
(Bossink, 2004). In addition, it offers some potential advantages to construction firms such 
as increase opportunities to tender, fewer money lost through wasted resources, fewer 
money wasted on fines, fewer money lost on restoring environmental damages, and 
improve firm’s environmental profile (Cole, 2000). 
Significantly, this study sheds light on the ways in which project-based firms in the 
construction industry cultivate and implement innovation activities within their 
organizations. Moreover, green innovation adoption may explain on the conditions under 
which some firms are more environmental “friendly” than others. 
 
METHOD 
Survey data was used to fulfill the objective of the study. Prior to implementing the main 
survey, a pilot test was performed by administering the questionnaire to a small group of 
respondents that were similar to the target population. A sample of 33 construction 
companies that were identified randomly from the internet was emailed to invite their 
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participation in the survey. Along with the link to the online survey, the purpose of the 
survey was explained to each respondent. The feedback from the pilot test revealed a few 
problematical questions that need to be amended. In addition, these amendments were also 
done based on a number of discussion sessions with two academics at the University of 
Edinburgh, which resulted in improvement to the questionnaire. 
For the main survey, a total of 84 construction companies throughout Scotland have 
participated in an online survey. The developed online survey questions were using 5-point 
Likert scale where the green innovation constructs were derived from literature review. 
Three approaches have been taken to administer the online survey. First, the survey 
invitation has been emailed to Federation of Master Builder (FMB) members in Scotland 
by focusing to only members that considered as general builders. Second, invitation emails 
have been sent to a number of builders in Scotland that have been searched from the 
internet. Finally, a few visits have been done to a number of construction companies in 
surrounding area of Edinburgh city. The three approaches were conducted sequentially for 
the purpose of increasing the response rate. 
The green innovation constructs and the individual items were derived from the literature 
review. Specifically, green technical innovation is measured based on instruments 
developed by Qi, Shen, Zeng and Jorge (2010) and Huang et al. (2009). The respondents 
were asked to specify on a Likert scale from 1 (strongly disagree) to 5 (strongly agree) with 
the statements related to the adoption of listed green-related technologies in the 
questionnaire. Green process innovation is measured using an instrument adapted from 
Chen et al. (2006) and Sev (2009). Based on a five-point Likert scale, the respondents were 
asked to state the degree of their agreement with the statements that reflect their 
consideration on the environment during the implementation of construction activities 
anchored by ‘strongly disagree’ (1) and ‘strongly agree’ (5). By referring to the instruments 
developed by Huang et al. (2009), Sev (2009), Jaskyte (2004), Lefebvre, Lefebvre and 
Talbot (2003) and Smallwood (2000), five items have been adapted to measure the 
adoption of green administrative innovation by the construction companies. Five-point 
Likert scale is used to assess the degree of agreement with the statements pertaining the 
implementation of administrative process, new management system and employee 
development program within the firm. All these questions were systematically presented 




Most of the questions that were related directly to the variables investigated in this study 
were using scale data. In contrast, general questions regarding the respondents and their 
firms were mainly using nominal data. Therefore, a number of different statistical 
procedures were employed to analyze the different types of data. However, for the purpose 





General Information of the Respondents and Their Firms 
Table 3.1 depicts the demographic characteristics of the 84 respondents for this research. 
Notably, most of the respondents were holding senior positions as almost 70 % were the 
Managing Director or Proprietor of the firms. In terms of familiarity with the firms, more 
than 75 % of the respondents had been working there for more than five years. Almost 
90 % of the respondents were men, indicating men’s dominance compared to women in 
the construction industry. This was aligned with the findings of previous studies (for 
example Byrne, Clarke, & Van Der Meer, 2005). 
In addition, a majority of the respondents were 40 years old and above (78.6 %). This was 
normal as senior position posts are normally held by persons with more experience, which 
can be represented by age. Most of the respondents held at least a college qualification; 
40.5 % were holders of a university undergraduate degree or higher qualification. 
 
Table 3.1 
Demographic Characteristics of Respondents 
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   n=84 
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Further, Table 3.2 shows the characteristics of the respondents’ firms. The majority of the 
firms have either very small number of full time employees that is in the range of one to 
four people (36.9%) or more than 15 employees (35.7%). Most of the firms have been 
established for between 11 to 25 years (35.7%). The firms were mainly providing services 
to residential customers (35.7%) as normally served by small firms who focusing more on 
single sector. Majority of them are family business firms (76.2%) and only 10.7 percent of 





Characteristics n                          % 
 
Number of full-time employees 
Fewer than 5 
5 to 15 
More than 15 
 
Age of company (years) 
Less than 10 
11 to 25 





Residential & commercial 






ISO 14000 certification 
ISO 14000 certified 
Non-certified 
























































Level of Green Innovation Adoption 
Descriptive analysis was conducted to find out the frequency of adoption of each green 
practice that had been listed in the survey. A 5-point Likert scale was used by the 
respondents, with a rating from ‘strongly disagree’ (1), ‘disagree’ (2), ‘neutral’ (3), ‘agree’ 
(4) to ‘strongly agree’ (5) to rate their agreement with the statements that indicated their 
adoption of particular green practices. 
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This scale, further, was recoded into a two category group. Firms rating the scale at 1, 2 
and 3 (disagree with the statements) show no adoption or involvement in particular 
practices while firms rating the scale at 4 and 5 indicate their adoption of particular 
practices to some extent. The adoption level of green technical, green process and green 
administrative practices by 84 Scottish construction firms are shown in the Table 3.3. 
 
Table 3.3 
Level of Adoption of Green Practices by Scottish Construction Firms 
 
Green Practices Percentage of 
adoption 
 
Green technical innovation (GT) 
(GT1) Our company adopts the technologies of energy 
conservation 
(GT2) Our company adopts the technologies/ processes of 
pollution prevention  
(GT3) Our company adopts the technologies of noise controlling 
(GP1) Emission of hazardous substances or waste during 










Green process innovation (GP) 
(GP2) Our company utilises, integrates with or recommends 
adoption of site waste management plans 
(GP3) Energy is used efficiently during construction 
(GP4) Materials that require low energy to produce where 
possible are specified or used during construction  
(GP5) Locally sourced materials are used for construction 
activities to reduce energy use for transport  













Green administrative innovation (GA) 
(GA1) Our company adopts environmental auditing  
(GA2) Our company undertakes environmental protective 
education and training  
(GA3) Our company offers employee remuneration and 
promotion based on environmental 
initiatives/improvements 
(GA4) Our company promotes new activities or events for staff 
linked to environmental-related issues 
(GA5) Our company provides written environmental 
documentation such as policies, a mission statement, rules 
















The results indicate that most of the firms had adopted the four types of green technologies 
while undertaking construction work for clients. They reveal that the majority of the firms 
(79.8%) had monitored the emission of hazardous substances or waste during construction 
activities. Also, technology of pollution prevention was adopted by more than 76 per cent 
of the firms, followed by the other types of green technologies; technologies of energy 
conservation (70.2%) and technologies for controlling noise (60.7%). 
In terms of green process, the percentages of adoption of five environmentally-friendly 
construction processes while implementing construction work for clients are considerably 
high. In terms of high levels of adoption, 83.3 per cent of the firms gave great attention to 
conserving the natural environment of the surrounding area of the construction site while 
implementing construction activities. In addition, 79.8 per cent of the firms had used 
energy efficiently during construction. In terms of low levels of adoption, low energy 
materials were used by only 58.3 per cent of the firms during construction. 
On the other hand, the adoption of green administrative practices by the 84 construction 
firms in Scotland was relatively low. The results reveal that no more than half of the firms 
(47.6%) have their own written environmental documentation. Only 22.6 percent of the 
firms encouraged new environmental-related activities for staff and undertook 
environmental education and training, respectively. Remuneration and promotion for 
employees based on their environmental initiative was the practice was adopted by the 
lowest number of construction firms (3.6%).  
 
DISCUSSION 
The aim of this study is to examine the extent of green innovation adoption by Scottish 
construction firms. The findings present, overall, more than half of the construction firms 
have adopted various types of green technical and green process during construction. 
However, they have shown a relatively slow movement towards green initiatives by 
adopting basic green practices. In terms of green technical, they have focused on 
monitoring the emission of hazardous substances or waste during construction activities, 
adopting the technology/ processes of pollution prevention, technology of energy 
conservation, and technology of noise controlling. In terms of green construction 
processes, they have focused on natural environmental conservation, efficient utilization 
of energy, and consumption of locally-sourced materials for construction. Those are the 
basic practices which have been suggested by Qi et al. (2010) to be promoted through 
managing the construction activities. Green administrative practices, however, were less 
adopted by the construction firms.  
On the other hand, the implications of this study are discussed as well. The results could 
encourage construction firms to increase their effort towards becoming more 
environmentally-friendly in order to play their parts in protecting the environment. The 
construction firms should put emphasis on how to appropriately adopt green innovation. 
Furthermore, management should also focusing on administrative components in 
promoting the importance of environmental consideration. Since the administrative 
innovation often occurred voluntarily, strong commitment from employees as well as 
support from the management are very crucial. In addition, it may be possible to generalize 
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the findings of this study to other project-based firms such as design and engineering firms. 
In many project-based firms, project teams have limited contact with senior management, 
are based off-site and work in teams with many other firms. The performance and 
competitiveness of these firms depend not solely on the single firm, but on the efficient 
functioning of the entire network. In addition, as project processes have a tendency to be 
temporary and unique (Gann, 1998), they present non-routine features, in contrast to 
traditional manufacturing approaches, which can limit opportunities for process 
improvement or innovation. Thus, the results related to the extent of innovation adoption 
and its hindrances, particularly, could be generalized to other project-based firms. 
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                                                       INTRODUCTION 
In the context of developing nations, Small and Medium Enterprises (SMEs) make 
significant contributions to economic development (Isaga, Masurel, & Van Montfort, 
2015; Abor & Quartey, 2010; Kapurubandara & Lawson, 2006). Many nations have 
targeted the development of the SME sub-sector as a major part of their overall economic 
plans (Khalique, Bontis, Abdul Nassir, & Hassan, 2015). In general, SMEs around the 
world have a key role in the growth and sustainability of the economy (Kaur & Sharma, 
2016). In this regard, organizations that enjoy a competitive edge are more likely to achieve 
high value and optimum performance, as revealed by Barney (1991). Over the years, the 
role of competitive advantage in improving the performance of business organizations has 
been comprehensively scrutinized (e.g., Albrecht, Bakker, Gruman, Macey & Saks, 2015; 
Asmussen & Foss, 2014). Organizations have to shift from technology-oriented entities 
into ones that thrive on strategic innovation (Shams, Vrontis, Weber & Tsoukatos, 2018). 
In the field of strategic management, both performance and competitive advantage are 
deemed to be the topmost challenges (Rothaermel, 2015). Despite the greater efforts 
exerted to shed light on aspects of strategic management, its clarity remains elusive, 
particularly when it comes to industries that are driven by advanced technology 
(Shahmansouri, Esfahan & Niki, 2013). In the present times, owing to the dynamically 
changing business environment coupled with the knowledge-driven economy, businesses 
have been challenged with competitiveness in all aspects, including pricing, quality, 
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product knowledge, innovation and time duration (Wingwon, 2012). The above factors 
have necessitated that SMEs conduct an assessment of the strategies that they have already 
adopted and need to adopt in future in order to survive. 
Strategic innovation (SI) has been acknowledged as a significant factor that brings about 
sustainable competitive advantage and high performance among organizations (Huang, 
2011). Firms should depend on featured and innovative ideas to survive and compete in 
the rapidly changing and aggressive market place (Reguia, 2014). In fact, several industrial 
sectors in developing countries have to learn to adapt innovation for their survival and to 
compete successfully (Kodama, 2018). 
Although the growth and development of SMEs can be seen globally, SMEs in Yemen 
have yet to extensively engage in innovation activities (Aljazeera, 2012). Many SMEs are 
faced with innumerable problems in their innovation processes; in fact, the lack of 
innovation has prevented new product development and ideas. It is thus important to tackle 
the expectations of customers for new and higher standards in order satisfy them 
(Aljazeera, 2012). Regardless of the size of the industry, they should be able to adopt SI. 
Yemen is characterized as a developing nation, which has a low Gross Domestic Product 
(GDP) (USD 2820.8), according to the World Bank (2016) Report. The Yemeni economy 
primarily depends on foreign aid and the help of its neighbouring oil-endowed nations as 
well as its citizens’ remittances from abroad. Also, given the slow progress of the country, 
the performance of SMEs in major sectors is showing a downward trend. Based on an 
extensive survey, the economy of the country is facing massive  problems, stemming from 
the lagging and underdeveloped industries as compared to the neighbouring ones, 
significantly low annual GDP (4%) contributed by manufacturing industries owing to low 
competitiveness and weak performance of Yemeni-made products and a high rate of 
inflation (11%) (World Bank, 2016). Additionally on the basis of current statistics, the 
economy of Yemen depends largely on oil, which constitutes 93% of the GDP. Moreover, 
the industrial exports are estimated to be low (0.07%), with a high unemployment rate 
(70%) because of the poor growth of industries (Aljazeera, 2012). 
Despite the significant number of manufacturing SMEs in Yemen (Yemeni Ministry of 
Industry and Trade, 2017), these enterprises have contributed little to the GDP. This fact 
urged the World Bank (2015) to appraise the performance of the Yemeni economy, and 
subsequently the report declared it as being very poor. This is particularly true for the 
performance of the country’s manufacturing sector that has shown considerable 
weaknesses, which have been attributed to low innovation adoption. The World Bank 
Report also evidences decreased contribution of the manufacturing sector of Yemen to the 
GDP from 19% (1990-1994) to 15% (2005-2010). This decrease in the contribution of the 
manufacturing sector to the national economy indicates issues that have to be determined 
and addressed. Evidently, according to the World Bank Report (2015, p.15), the small size 
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and the low performance of private manufacturing SMEs are what make the country’s 
growth performance weak. This clearly indicates that the poor performance of 
manufacturing SMEs in Yemen lies behind the country’s overall poor economic 
performance. 
In addition, according to Aljazeera (2012), Yemeni firms lack advanced technology and 
they are positioned as 137th in the world when it comes to their innovation capability, 
based on the Global Innovation Index Rankings (2015). The index report suggests that 
Yemeni firms adopt the most current SI and integrate it into their business operations in 
order to achieve optimum performance (Global Innovation Index Rankings, 2015). In this 
context, firms that lack appropriate innovative functional capabilities may not be so 
inclined to adopt and sustain innovative projects in an attempt to enhance their business 
operations and performance (Aljazeera, 2012; Ministry of Industry and Trade, 2015). 
However, those with innovation capacity will be able to generate and introduce new 
products and contribute to a positive performance. Finally, studies dedicated to Yemeni 
SMEs’ performance are still lacking, with most of them largely ignoring innovation and its 
strategic role in manufacturing SMEs’ performance. This has created a gap in the literature 




Strategic Innovation and Manufacturing SME Performance 
 
The Relationship between Strategic Innovation and SME Performance 
 
Strategic innovation is considered as one of the most important factors influencing firm 
performance (Lilly & Juma, 2014; Markides, 1998). It refers to the entire process through 
which companies redesign their business processes and products to enable them to provide 
superior products and services to their customers (Xu, 2011; Drejer, 2006). Strategic 
innovation refers to the process undertaken by firms which totally changes the nature of 
competition within an industry as well as gaining competitive advantage by employing 
strategies different from their competitors (Drucker, 2014; Afuah, 2009). 
Indeed, strategic innovation does not just refer to activities in the Research and 
Development (R&D) department performed for the creation of next-generation products 
and services; it also challenge the conventional wisdom in particular areas (Derrick & 
Soren, 2007). Strategic innovation involves recreating markets, consumers’ needs and the 
entire value-delivery chain. Through innovation, companies can also redesign methods 




In Yang’s (2014) study, the differences between foreign and local cosmetic firms were 
compared in terms of the SI adopted in the Chinese market. They also determined the 
differences between large-sized cosmetic firms and SMEs. According to their findings, 
different types of firms should not choose the same type of SI. Similarly, Lilly and Juma 
(2014) examined the effects of SI on the performance of commercial banks in the Kenyan 
context. They found a significantly positive SI-performance relationship among the study 
sample. Meanwhile, Kalay and Lynn (2015) examined the effects of SI on Turkish 
manufacturing firms’ performance and revealed positive effects. 
In addition, due to the importance and strategic nature of performance, it has received a lot 
of emphasis in the literature. SME performance has been widely investigated (Hudson, 
Smart & Bourne, 2001) and it has been noted that operators of SMEs have not given serious 
attention to performance, perhaps due to the informal manner in which they run their 
businesses. Although numerous studies have been conducted on performance generally 
(Mandhachitara & Allapach, 2017; Aminu & Shariff, 2015; Hudson, Smart, & Bourne, 
2001), very few studies on SME performance are available (Ates, Garengo, Cocca & 
Bititci, 2013). This observation by Oura, Zilber and Lopes (2016); Boachie-Mensah and 
Acquah (2015); Mokhtar, Yusoff and Ahmad (2014); Taticchi, Tonelli and Cagnazzo 
(2010); and Ates et al. (2013), points to a theoretical gap in terms of SME performance 
research. Moreover, developing countries usually lag behind the advanced countries; 
hence, there is a need to investigate the peculiar nature of SMEs and their performance in 
the context of developing countries. 
It is evident that there are major theoretical gaps in the literature when it comes to studies 
that have focused on investigating the relationship between SI and organizational 
performance, as brought to attention by Muhammad (2014). Specifically, prior studies have 
primarily stressed innovation capability, product innovation, process innovation and 
marketing innovation and their effects on performance, with only a few studies tackling 
the SI-performance relationship (Muhammad, 2014). There are several ways through 
which SI can lead to firm performance and the present work adopts SI measurement from 






























Types of strategic innovations that influence SME performance 
 
 
PECULIARITIES OF MANUFACTURING SMES IN YEMEN 
Organizations depend on innovative ideas to survive and compete in the fast-changing, 
aggressive and competitive markets of the 21st century (Nusair & Osman, 2016). 
Researchers have revealed that most developed nations largely depend on innovation for 
their survival and competitive advantage (Zoo, Vries & Lee, 2017; Iizuka & Gebreeyesus, 
2017; Szapir, Vargas, Brito, & Cassiolato, 2016). In the Yemeni case, the manufacturing 
industry is lagging behind in innovation adoption in comparison to its neighbours (Yemeni 
Ministry of Industry and Trade, 2016). According to both the World Bank Report (2015) 
and the Global Innovation Index Rankings (2015), Yemeni manufacturing firms are 
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connected the economic problems of Yemen to the low level of innovation and 
performance of manufacturing SMEs in the country. Prior to their report, the United States 
Agency for International Development (USAID) (2009) highlighted this issue, stating that 
manufacturing firms contribute only 9.9% of the GDP in Yemen and a mere 4% of the 
workforce. In comparing the data obtained for Yemen with that from Malaysia, there is 
evidence that Yemeni manufacturing SMEs have poor performance. This may be 
exemplified by the contribution of 21.7% to the GDP by Malaysian SMEs (Malaysian 
Department of Statistics, 2015), against the contribution of 9.9% of Yemeni SMEs. Added 
to this, in contrast to Yemen that has been experiencing growth decline among its SMEs, 
Malaysian manufacturing SMEs displayed a 6.6% growth in 2015 alone. It can thus be 
concluded that challenges are rife in the development of Yemeni SMEs, particularly in the 
manufacturing sector. The World Bank (2015) noted that this has led to practical economic 
issues in Yemen, including the low level of employment and sluggish growth of the 
economy. 
As stated, with the large number of Yemeni manufacturing SMEs (Yemeni Ministry of 
Industry and Trade, 2017), it is a wonder that such enterprises only contribute to a 
minimum level to the country’s GDP. A critical appraisal was made by the World Bank 
(2015) of the performance of the Yemeni economy and the conclusion is that its economy 
is very poor. The performance of the manufacturing establishments is weak because of low 
innovation (World Bank, 2015). Decreased contribution to the GDP by such establishments 
was also noted, from 19% (1990-1994) to 15% (2005-2010). This decrease is indicative of 
issues in the sector that need examination and rectification. According to the World Bank 
Report (2015, p.15), private manufacturing firms’ lacklustre performance is the core of the 
problems of poor economic performance of Yemen and the role of SMEs which contributes 
to it. 
In relation to the above, Yemeni manufacturing SMEs are facing several common problems 
in their innovation process adoption, in that the level of innovation and implementation of 
new ideas is low in their attempts to create new product value. Therefore, it is important 
for such establishments to take into consideration the expectations of customers, while 
adhering to the new standards to satisfy them (USAID, 2009). Innovation should be 
adopted by all companies, notwithstanding their size and industry. 
Moreover, the firms in Yemen lack advanced technology, as evidenced by the country’s 
137th position in terms of global ranking of innovation capability (Global Innovation Index 
Rankings, 2015), although this ranking improved to 128th position by 2016. In the present 
globalized market, goods and services are continually moving across international 
boundaries (World Bank, 2017). Yemen is no exception in the effects of globalization, 
which is why SMEs in the manufacturing sector have to be proactive in adopting 
innovation to be at par with the rest of the SMEs around the world. Without innovation, 
Yemen will remain backward and display poor performance. Innovation in manufacturing 
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SMEs, or the lack thereof, has also been highlighted by USAID (2009), in that Yemeni 
SMEs operate at the lower end and are limited to food and beverage products as opposed 
to advanced types of manufacturing, indicating that innovation may be lacking, which in 
retrospect, has adversely affected their performance.  
In sum, the manufacturing SMEs in Yemen are lagging behind in terms of performance 
(World Bank, 2015; Nusair & Osman, 2015), with the main reason being their low level of 
innovation adoption. According to the Global Innovation Index Rankings (2015), Yemen 
occupied 137th position, and thus low innovation activities may be the major factor that 
has prevented optimum performance of the manufacturing SMEs in the country. 
 
CONCLUSION AND POLICY RECOMMENDATIONS 
The conclusion of this study has implications for policy in terms of how to improve 
innovation among Yemeni SMEs. The study presents 12 different ways in which 
manufacturing SMEs can adopt innovation and engage in it, but it may be difficult for them 
to adopt all the ways. However, product and marketing innovation is crucial for the 
development of Yemen. The same goes for financial innovation as financial access is one 
of the major problems of SMEs in developing countries (Yang, 2014).  
This study recommends that the Yemeni government assists SMEs by providing and 
facilitating training for its employees. This argument is backed by the fact that innovation 
can only be possible through the provision of effective training of the workforce. In this 
regard, there is a marked lack of trained human resources in Yemen. Similar to other 
developing nations, Yemen lacks the financial resources to provide training, and in this 
regard, it is recommended that the government subsidize training costs for SMEs. This 
study recommends that the Yemeni government addresses the issue of intellectual capital 
reformation through the adoption of the following steps: 
1. Establish an entity that is responsible for managing the affairs of manufacturing SMEs 
in Yemen, to enable them to concentrate on their manufacturing activities on a national 
level. 
2. Provide SME personnel with effective training in order to increase their intellectual 
capital. Because SMEs lack financial resources to provide training on modern 
approaches and techniques, the government should encourage training among SMEs 
through subsidies. 
3. Boost innovation through the recognition of SMEs that are capable of generating 
innovative products and reward them for doing so. 
4. Leverage on globalization to expose SMEs to the best practices found in the global 
market place. This will allow the SMEs to benchmark their products against those that 
are offered by other countries for optimum enhancement. 
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5. Direct the focus on knowledge development as opposed to the type of knowledge to 
be developed for timely action of trained employees. 
6. Develop knowledge through the constant search for novel approaches and methods of 
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The limited availability of fossil fuel as a feedstocks is among the key causes for the current 
transitions toward the use of biomass energy. Alongside the environmental and energy 
concerns, the economic sustainability of biomass initiatives are considered as key factors 
in the future development of this sector (Fazio & Barbanti, 2014). Hence, economic 
analysis on biomass power generation would assess its long-term profit and increase its 
share in energy mix. According to (Jungingera et al., 2006), however, the high production 
costs are affecting biomass potential if compared with fossil fuel.   
 
Among the prevailing types of agriculture residues utilized as biomass for electricity 
production, rice straw notably differentiates itself from other biomass fuels, such as wood, 
wood residues, and palm oil residues. For example, many researchers are carrying out 
analyses on the utilization of palm oil residues in power generation. Since the costs of 
biofuel input mostly depend on the type of biomass resource and its location (Lu¨ schen & 
Madlener, 2013), therefore paddy residues have been analysed in this paper as feedstocks 
in electricity generation.  
 
The utilization of rice straw as fuel has gained a large consensus not only worldwide, but 
also in Malaysia. Studies conducted in Thailand and China agreed with the results to 
emphasizing on the small-scale power plants to secure supply (Delivand, Barz, Gheewala, 
& Sajjakulnukit, 2011) and China on the poor management of plants as key factors (Zhang, 
D. Zhou, Zhou, & Ding, 2013). On the other hand, studies carried out in Vietnam 
concentrated on the cellulosic ethanol production and estimated the optimal size based on 
availability of rice straw (Diep, Fujimoto, Minowa, Sakanishi, &  Nakagoshi, 2012).  
 
Started in April 2009, the Malaysia Green Technology sector aims to preserve the natural 
environment and resources by reducing the unfavourable impacts of human actions. 
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Among the initiatives promoted by the Malaysia Green Technology, is the applied of 
biomass resources as a derivation of renewable energy was encouraged to develop the 
sector (Shuit, Tan, Lee, & Kamaruddin, 2009). 
 
Presently, there is a large number of projects which are based on biomass resources as 
sustainable solutions to ensure Malaysia energy supply in the future. However, the lack of 
economic analyses on the consumption of rice straw in electricity generation Malaysia 
determined the still marginal use.  
 
 
COLLECTED DATA AND METHODOLOGY 
 
The total costs are calculated based on four main operations: rice straw collection, 
transportation to collection centre (T1), transportation to power plant (T2), and plant 
operation. This study concentrates on the northern regions of Peninsular Malaysia, where 
the paddy cultivation covers an area of 42% out of 800,000 hectares of arable land. Data 
were collected by phone questionnaires to 27 District Farmers’ Organisation (DFO) 
managers in Muda Agricultural Development Authority (MADA) to decide the number of 
areas that are involved in the rice straw collection. Based on the results, only two areas 
were used to coordinate the collection of rice straw and thus served as unit samples for this 
research. The total  amount of rice straw available in the selected areas is equal to 0.3% of 
the total supply of rice straw available in MADA areas, where rice straws are commonly 
used as animal feed as well as burnt if the fields. This study will take into consideration all 
the present practices for the rice straw management in the areas, such as the standard bale 
size and the collection centre concept. The parameters of the costs in the examination are 





System boundaries applied in this study 
 
According to the data available (Caputo, Palumbo, Pelagagge, & Scacchia, 2005;  
Bridgwater, Toft, & Brammer, 2002;  Mitchell, Bridgwater, Stevens, Toft, & Watters., 
1995; PDCleanTech, 2014; Energynet, 2012; Boukis, Vassilakos, Karellas, & Kakaras, 
2009; Jorgenson, Gilman, & Dobos, 2011; Lako, 2010; Jungingera et al., 2006; R. van den 
Broek, Faaij, & Wijk, 1996; Dornburg & Faaij, 2001) on different biomass combustions, 
Figure 5.2 shows the graph of efficiency against plant capacity. Where the majority of data 
are obtained from real plant operations, some data are sourced from scholarly research. The 
graph presents the best fit regression curve and the efficiency of the biomass combustion 
are calculated using Eq. (1). Since in the past the ratio of construction of large biomass 
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power plant was ineffective and considered that the efficiency increases at large plant 
capacity (>15MW) (Boukis et al., 2009), it was difficult to make the exact forecast of their 
efficiency at broad combustion (McIlveen-Wright et al., 2013). Therefore, because of 
restricted data available, the results obtained were rather scarce.  
 ŋ ( ) 358.12ln4578.4 += PPC         (1) 
 
 
Life Cycle Cost 
 
The life cycle costs (LCC) result from the power plant generation cost, the transportation 
cost, and the rice straw collection cost. The latter one results from the capital cost, operating 





Overall efficiency of the power plant 
 
Power Plant Generation Cost 
 
Figure 5.3 is graphed in accordance with the not yet sufficient data on the financial aspects 
of biomass-based power generation in the Asian countries (CDM, 2014; COGEN3, 2014). 
The data are sourced from the biomass power plants located in Asia. The experience curve, 
which concept has been applied in various energy models (M. van den Broek, Hoefnagels, 
Rubin, Turkenburg, & Faaij, 2009), illustrates the previous course that may be calculated 
to predict eventual reduction of the costs (Jungingera et al., 2006). However, previous case 
studies revealed significant limitations in terms of data to determine the empirical curves 
for the investment costs of biomass, particularly in the case of rice straw-sustained power 
plant (Jungingera et al., 2006). The developing countries in Asia also present a variance on 
biomass power plant cost. Based on the available data, the following equation is developed;  
 
 ( )PPCCCPG 073.05060 −=        (2) 
 
The total plant cost (TPC) for the power plant generation system estimated based on Eq. 
(3); 
 
           OCMCLCCCTPC PGPGPGPG +++=       (3) 
 





























Biomass generation cost  
 
Rice Straw Collection Cost 
 
( )( )( ) LTRFVCCC NEWNEWDEP 100−=                  (4) 
 
The operating cost incorporating the annual maintenance of the machineries is included in 
Eq. (5) and Eq. (6) (Painter, 2011; Delivand, Barz, & Gheewala, 2011; Huisman, Venturi, 
& Molenaar, 1997). The parameters chosen for assessing the operating cost are entered in 
Table 5.1. The average consumption of diesel is given in Eq. (7). 
 
Table 5.1 
Machinery operating cost 
 












B-II       
New 
Holland 75000 3646 47655 5051.43 49218.80 9189.62 
Fiat 60000 2916 38124 4041.14 39375 7351.69 
Farm 
track 50000 2430 31770 3367.62 32812.5 6126.41 
Dongfeng 65000 3159 41301 4377.91 42656.2 7964.34 
Baler 100000 5133.3 61500 7318.50 107500 23201.83 
F-IV       
New 
Holland 75000 3646 47655 5051.43 492.19 9189.62 
New 
Holland 75000 3646 47655 5051.43 492.19 9189.62 
New 
Holland 75000 3646 47655 5051.43 492.19 9189.62 
New 
Holland 75000 3646 47655 5051.43 492.19 9189.62 
Baler 100000 5133.3 61500 7318.50 10750 23201.83 











































LTARMCC CNEWRM =                    (5) 
( ) ( )10001 2hRFARM RFC =                   (6) 
hPPTOC FF = 06.073.0                                                                     (7) 
 
Table 5.2 shows the results for the machinery operating costs for B-II and F-IV areas that 
are based on the interview session occurred with the project manager of B-II area (Sabri, 
2012). and the secondary data resulted from (Sabri, 2012) and (Malik, 2012). As illustrated 
in Table 5.1, the average cost of rice straw collection for both areas is RM 26.09 per bale. 
These costs include the sleaser cost, RM 8 per bale, as the management would return RM 
69.50 per ha to the farmers who are not willing to execute the cutting process in their fields 
(Malik, 2012; Sabri, 2012).   
 
Table 5.2 
Total cost of rice straw collection (per bale) in the northern regions, Malaysia. 
Zone Fuel (RM) Labour (RM) Twine (RM) 
Machinery 
(RM) Total (RM) 
BII 1.78 6 1.64 17.62 27.04 
FIV 1.52 6 - 17.62 25.14 
 
Table 5.3 
Rice straw based electricity generation costs. 
Project financing 20MW 30MW 50MW 70MW 100MW 
Equity (RM 106) 45.04 62.92 97.97 140.93 195.63 
Dept (RM 106) 105.11 146.82 228.59 328.85 456.47 
Annuity, An (RM 106) 13.61 19.01 29.60 42.59 59.11 
 
Cost of Transportation Rice Straw to the Collection Centre (TC1) 
 
The transportation cost from the paddy fields to the collection centre is shown in Eq. (8) 
and determined by the transportation distance, lorry dimension, and driver cost (Leboreiro 
& Hilaly, 2011; Chiueh, Lee, Syu, & Lo. 2012). The contribution to the driver is based on 
number of bales, where each bale is RM5 (Sabri, 2012). Concerning the capacity, a lorry 
transporting 1 tonne of rice straw is assumed to consume 0.105litre per km, whilst 
transporting 2 bales of 450 kg each would cost RM1.80 of diesel per litre (MIDA, 2013). 
The following total transportation cost (CT1) is comprehensive of all costs required for 
moving the rice straw bales to the collection centre. 
 
( ) ( )( ) BRSCPLdFCT TTaT ***105.0 1111 +=      (8) 
 
Collection Centre Cost 
 
This paper presents a rice straw collection model on the basis of a previous study. The 
catchment area increases correspondingly with the plant capacity. Currently operating 
collection centres are at B-II and F-IV, which concept of open storage is used as guideline 
for this case study. The accumulation of rice straw in this area is relatively limited as the 
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residue is mostly used as animal consumption. The total cost of this collection centre 
derived from the total of the storage site and the cost of dry matter lost during the 
conservation (Turhallow, Wilkerson, & Sokhansanj, 2009). The amenity used as storage 
has impact on the storage cost. The baler is kept in an open storage because round bales 
are less vulnerable towards adverse climate conditions (Gold &  Seuring, 2011). 
 
( )( )iiPPC nCCA +−= −113 ,           (9) 
 
Where 𝐶𝐴,𝐶𝐶 is the annual capital cost (in RM), PP is the purchase price (in RM), 𝑖 is interest 
rate and n life of investment year, and DML is dry matter loss in the collection centre (in 
tonne).  
 
( ) ( )DMLWCC CCCCACC −= 11,                 (10) 
 
 
The Cost of Transportation of Rice Straw from the Collection Centre to Power Plants (TC2) 
 
The cost of the transportation of rice straw to power plant is shown in Eq.11. The cost 
related to the driver depends on the travel distance, which is usually charged RM4 per km. 
Due to the affordable price, trucks measuring the weight of 3.5 or 40’ length are mainly 
used to transport the balers (Malik, 2012; Sabri, 2012) as they can travel distance greater 
than 35 km (Ruiz , Jua´rez , Morales, Mun˜oz , & Mendı´vil, 2013) and move 36 balers at 
time. The average fuel expenditure is 0.27 litres per km (Chiueh et al., 2012). The location 
of the power plant is selected according to the proximity with a coal power plant.  
 




The salvage value is the residual value of the components and capital of a rice straw-based 
power production in the furthest phase of the project. The current value of salvage cost is 
measured in the  equation 13 (Ong, Mahlia, Masjuki, & Honnery, 2012) that shows its 




The banks grant about 70% of the total capital cost needed with an annual interest rate is 
5% for 10 years. Eq. (12) is the estimation of the allocation (Boukis et al., 2009).  
 









Electrical energy is assumed to be supplied to the Tenaga National Berhad (TNB) at 21.25 
cents/kWh. The sales value of the operating plants is estimated to be RM37.2, RM55.8, 
RM93.1, RM130 and RM186 millions per year for plant capacities of 20MW, 30MW, 
50MW, 70MW and 100MW respectively.  
The proportion of the total cost utilization comprises the capital cost, fuel, and operation 
to the net electricity generation in RM/kWh.  
 
 
RESULT AND DISCUSSION 
 
Detailed operation costs are illustrated in Table 5.4. The reduction of the TC2 distance can 
lower the fuel cost up to 25% and secure RM59.04 per bale ready at power plant gate. 
Though, the TC1, which is the amount of the bale rice straw transport from the paddy fields 




Detailed operation costs of the selected power plants 
 
Power Plant Capacity (MW) 20 30 50 70 100 
Efficiency  25.7 27.5 29.8 31.3 32.9 
Electricity generation (MWh/yr) 175200 262800 438000 613200 876000 
Rice straw available (t/yr) 177498 248760 382915 510388 693875 
Power Plant Cost (RM 106) 82.1 112.0 171.9 231.8 321.7 
Collection Centre Cost (RM 106) 2.2 3.1 4.8 6.3 8.6 
Rice straw collection cost  
(RM 106) 10.3 14.6 22.5 29.9 40.7 
Transportation cost (RM 106) 18.8 26.6 41.7 56.3 77.7 
 
The plant capacity has a considerable repercussion on the economic feasibility which can 
be compensated by the price of biomass (Uris, Linares, & Arenas, 2014). Similar to the 
result obtained from the previous study on gasification technique for biomass in power 
generation in Canada, where COE decreases considerably as plant capacity increases 
(Upadhyay, Shahi, Leitch, & Pulkki, 2012). According to (Rendeiro,  Macedo, Pinheiro, & 




25 ++−= − PPCPPCPPCFUEL               (13) 
( )PPCPPCCOE 893.0 088.0−=                             (14) 
 
To make the business of selling the electricity profitable, power plants should be designed 
with at least 500MW and based on lower COE if compared to the purchasing price of TNB 
at RM0.2125 per kWh. The fuel cost inclusive of all expenses from the collection to the 
plant per bale ready at 20MW plant capacity is RM 78.27, but it can go up to RM87.03 at 
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higher plant capacity size, as 500MW. Since transportation mainly conditions the total fuel 
cost, the bigger the plant capacity the higher the fuel cost. The parameter that largely affects 
the COE is the investment cost, also called capital cost. Similarly, studies conducted in 
China concluded that the total investment cost primarily affect the higher power generation 
cost (Zhang et al., 2013), although this cost would lower with time. Increasing the size of 
plant can minimize the generation cost by 0.08% to 3%. Figure 5.4 illustrates the yearly 
capital for 20 years of a plant life, from year 2013 to 2033. Figure 5.5 shows the payback 
period on own investment with 20MW, 70MW and 100MW plant capacity. For example, 
the payback period for 70MW is 5 years when the annual cash flow is RM25.7 million. 
The payback period is shortened when the plant capacity increases following the result 















































































Evaluation of projects’ finance 
 
Criteria Plant capacity 
20 30 50 70 100 
NPV (RM 106) 28.9 69.9 162.0 259.6 410.4 
COE(RM/kWh) 0.72 0.67 0.62 0.59 0.57 
 
The evaluation of the projects’ finance is shown in Table 5.5, in which the impacts of the 
scale on the COE are examined over the selected sort of dimensions. It resulted that the 
generation costs for the 100MW are around 15% lower than the 20MW.  
 
Figure 5.6 presents the connection between the NPV and the discount rate. Discount rates 
are at 10% for plant which capacity is less than 20MW, and go up to 20% for the biggest 
plants (100MW). All these parameters are fundamental for reaching the break-even point 





Correlation between the NPV and discount rate 
 
The sensitivity analysis on the major parameter that impacts the NPV is graphed in the 
Figure 5.7. The slopes of the line represent the correlation between NPV and the 
parameters; if the line representing the parameters is steep, then their influences on NPV 
are greater.  The Figure 8 also shows that at lower power plant capacity, the significance of 
selling price, discount rate, and fuel cost is almost equal. These parameters slightly change 
when the plant capacity increases. At 100MW, discount rate largely affects the NPV. 
 
 
Incentives and Regulations in Renewable Energy Resources 
 
In this paper, the analysis considered the incentives implemented by the national energy 
policy for the exercise of renewable energy resources, in which 70% is tax reduction from 
total profits and application of FiT for plants which capacity is less than 30MW. Figure 5.8 
shows the payback period after the use of the incentives on 70MW capacity’ plants. The 


























due to the 70% reduction of tax price, FiT for 30MW plant capacity and bonus of RM0.01 
per kWh because of the use of steam-based electricity production process with total 
productivity higher than 14%. Therefore, under certain conditions, incentives that sustain 
the implementation and application of biomass resources is necessary to make the latter 
ones attractive (MacFarlane, 2009). At the present time, government support is necessary 
for power generation plants to continue and advance (Yang  et al., 2014). 
 
(a) (b) (c) 
 
Figure 5.7 










Life cycle cost system comprehends the process of rice straw collection, collection centre 
cost, transportation, and power generation. Among these elements, transportation impacts 
the total operating cost at an average of 82.5%. The calculated electricity generation costs 
are between RM0.72 per kWh to RM0.53 per kWh for 20MW to 500MW, respectively. 































































































overall operation and capital, the COE is generally higher than purchasing price of TNB, 
except from the case in which the plant capacity is larger than 20MW. The component that 
influences the most the COE is the investment cost, although it would reduce with time. 
The payback period for a plant capacity of 70MW is 6.5 years and the annual cash flow is 
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Quality and productivity have become increasingly pertinent in the wake of rapid changes 
that are happening in the marketplace (Nik Mustapha, 1995). Nowadays, these two are still 
widely accepted as key competitive enablers for organizations in both public and private 
sectors including the Higher Education Institutions (HEIs). HEIs bear a profound moral 
responsibility to increase the awareness, knowledge, skills and values needed to create a 
just and sustainable future (Libunao and Peter, 2013). These institutions are mandated to 
develop intellectual and conceptual frameworks to achieve these goals. Previous studies, 
seminars and relevant research has also highlighted the importance of understanding 
quality and productivity of publications in HEIs.  
 
Notwithstanding, quality is an elusive concept. In most dictionaries, quality have been 
defined as a high degree of goodness, a distinguishing characteristic or attribute, a high 
degree of a high standard of excellence, a high social status, an authorized level of 
superiority, a regularized, accepted, predetermined and correct level of competence and 
performance.  According to Foster and Ganguly (2013), quality is related with productivity, 
profitability and sustainability. Summer (2010) in his book wrote that Deming define 
quality as ‘non-faulty system’, to Juran quality is a concept that needs to be found in all 
aspects of business and Crosby defined quality as conformance to requirements. In 
practical wise, some definitions listed by Goetsch and Davis (2014) are (i) quality as 
performance to the standard expected by the customer, (ii) meeting the customer’s needs 
the first time and every time, and (iii) doing the right thing right the first time, and always 
striving for improvement, and always satisfying the customer. Thus, quality can be difficult 
63 
 
to comprehend. If we ask 10 people, we may end up with ten different definitions. In 
Malaysia, quality has been a theme adapted in general by educational providers (Sohail, 
Rajadurai and Rahman, 2003). In higher educations, quality is the matter about teaching 
and research (Green, 1994). 
 
If quality in education is difficult to define, it is because quality depends on many important 
factors.  Nonetheless, it is often associated with teaching and learning. In term of teaching, 
quality education may be measured with lecturers having up-to-date knowledge in his or 
her subjects. In terms of academic research, quality may be associated with research output 
and publications. According to Lombardi, Craig, Capaldi and Gater (2000) among the nine 
measures of the top universities is research activities. In Malaysia the same criteria has 
been applied in which The Ministry of Higher Education (MoHE) has put more emphasize 
on the quality of scholarly journals published by Malaysian academics (Malaysian Citation 
Centre, 2012). In 2012, a research done by Zainab, Sanni, Edzan and Koh (2012) has 
audited the quality and productivity of journals published in Malaysia. There were 464 
scholarly journal titles published in Malaysia, and higher activity was recorded in the 2000s 
due to more emphasis on quality that has been put by the MoHE (Zainab, Sanni, Edzan and 
Koh, 2012). It is worth noting that in this age of globalization and global competitiveness, 
high quality level of publications and productivity are critical to ensure sustainability of 
Malaysia HEIs.  Henceforth, the study aims to investigate the diffusion of articles 
publication in UUM in a myriad perspective by using a bibliometric approach.  
 
 
EDUCATION IN MALAYSIA 
 
Malaysia’s Higher Education System (HES) comprises of Public Universities, Private 
Higher Educations and Foreign University branches (Kementerian Pengajian Tinggi 
Malaysia, 2007). Public universities (also known as UA) comprise of about 60% of all 
HEIs and are fully funded by the government. The US or private universities are those that 
have been set up and funded by private companies. Meanwhile, foreign university branches 
offer internationally recognized degrees in collaboration with universities abroad. 
Education is a pivot pillar to measure any nation. Malaysia is in the quest to be a developed 
nation status by the year 2020. Human capital is a substantial criterion to be a developed 
country. Thus, the government has spearheaded an effort to transform the national 
education system at all levels, from pre-school to higher education (Kementerian Pengajian 
Tinggi Malaysia, 2007).  
 
Internationalization is rapidly changing the landscape of HEIs, and a quest to be the best 
university is a common goal of all universities. Malaysia education is impacted by the 
globalization, where Marginson, Kaun and Sawir (2011) stated that, universities are in 
glonacal dimension, which is referring to local, national and global dimensions. Hence, the 
challenge of Malaysia Higher Education is to provide quality and relevant education that 
helps produce employable graduates who are multilingual and multi-literate to cope with 




In a global stage, organizations always seeking an edge, that will set them apart from the 
competition (Summers, 2009). However, it is not walk in the park with fierce competition 
and daunting challenges. Competition can be in the form of many variables such as price, 
value, features, and nearly everything related to the products or services.  
 
In terms of higher education, the two most well-known university rankings are QS World 
University and Times Higher Education World University Rankings.  The primary aim of 
the QS World University Rankings is to help students to make informed comparisons 
regarding their study options. According to QS World Ranking (QS, 2014), since first 
being compiled in 2004, the rankings have expanded to feature more than 800 universities 
around the world, with far more (over 3,000) assessed. The top 400 universities are given 
individual ranking positions, and after that universities are placed within a group, starting 
from 401-410, up to 701 plus. The rankings compare the top 800 universities across four 
broad areas of interest to prospective students: research, teaching, employability and 
international outlook. These four key areas are assessed using six indicators, each of which 
is given a different percentage weighting.   
 
Academic reputation (40%) measured using a global survey, in which academics are asked 
to identify the institutions where they believe the best work is currently taking place within 
their field of expertise. The employer reputation indicator (10%) is based on a global 
survey. The purpose of the employer survey is to give students a better sense of how 
universities viewed in the job market. A higher weighting is given to votes for universities 
that come from outside of their own country, so it is especially useful in helping prospective 
students to identify universities with a reputation that extends beyond their national 
borders. The next criterion is the student to faculty ratio (10%). This is a simple measure 
of the number of academic staff employed relative to the number of students enrolled.  
 
In the meantime, indicator for citation per faculty (20%) aims to assess universities’ 
research output. A ‘citation’ means a piece of research being cited (referred to) within 
another piece of research. Generally, the more often a piece of research is cited by others, 
the more influential it is. So the more highly cited research papers a university publishes, 
the stronger its research output is considered. Meanwhile, the Times Higher 
Education World University Rankings list the best global universities and are the only 
international university performance tables to judge world class universities across all of 
their core missions - teaching, research, knowledge transfer and international outlook. The 
top universities rankings employ 13 carefully calibrated performance indicators to provide 
the most comprehensive and balanced comparisons available, which are trusted by 
students, academics, university leaders, industry and governments (The World University 
Rankings, 2014). Thirty percent of evaluation is come from research (Volume, income, 
reputation). This category is made up of three indicators. The most prominent, given a 
weighting of 18 per cent, looks at a university's reputation for research excellence among 
its peers, based on the 10,000-plus responses to our annual academic reputation survey. 
This category also looks at university research income, scaled against staff numbers and 




This is a controversial indicator because it can be influenced by national policy and 
economic circumstances. But income is crucial to the development of world-class research, 
and because much of it is subject to competition and judged by peer review, it was a valid 
measure. This indicator is fully normalized to take account of each university's distinct 
subject profile, reflecting the fact that research grants in science subjects are often bigger 
than those awarded for the highest- quality social science, arts and humanities research. It 
is given a weighting of 6 per cent. The research environment category also includes a 
simple measure of research productivity - research output scaled against staff numbers. We 
count the number of papers published in the academic journals indexed by Thomson 
Reuters per academic, scaled for a university's total size and also normalized for subject. 
This gives an idea of an institution's ability to get papers published in quality peer-reviewed 
journals. Another 30 percent comes from citations (Research influence) for which refers to 
the role of universities in spreading new knowledge and ideas. The university will examine 
the research influence by capturing the number of times a university's published work is 
cited by scholars globally. The citations will describe how much each university is 
contributing to the sum of human knowledge: whose research has stood out, has been 
picked up and built on by other scholars and, most importantly, has been shared around the 
global scholarly community to push further the boundaries of our collective understanding, 
irrespective of discipline. 
 
The lessons that we have learned from these university ranking could benefited Malaysian 
HEIs in studying article-journal quality and productivity as a benchmark to consider QS or 
The World University Rankings. Notably, the success of HEIs is everybody’s 
responsibility, especially the academics for which one of the critical performance 
indicators are journal publications. Henceforth, this paper aims to analyze the quantity and 
productivity of publication in UUM for selected referred journals.  
 
 
MEASURING QUALITY AND PRODUCTIVITY OF HEIs PUBLICATION 
 
Bibliometric indicators seek to measure the quantity and impact of scientific publications 
as a proxy for the overall output of scientific research and are based on a count of scientific 
papers and the citations they receive. Together with patent indicators, they are one of the 
most frequently used indicators of research and experimental development (R&D) ‘output’ 
(UNESCO Institute for Statistics, 2005). According to Andres (2009),  bibliometrics is a 
study science of science or the study of scientific literature that has a long history dating 
back to the early decades of the past century. However, until 1969 the term bibliometric 
first appeared in print (Pritchard, 1969). Furthermore, Andres added that, a scientific 
productivity can be analyzed in any research field, whether from natural science or the 
social sciences and humanities. But, the only requirement is to gather a set of publications 
about a given field. In addition, although a bibliometric study can be applied to define 
general productivity in a given area, it may also be used to evaluate the productivity of 
individual researchers, journals, countries or any other level of performance. Winking at 
the tradition of library studies, the term “bibliometrics,” coined by Alan Pritchard in the 
late 1960s, stresses the material aspect of the undertaking: counting books, articles, 
publications, citations, in general any statistically significant manifestation of recorded 
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information, regardless of disciplinary bounds (Bellis, 2009). Therefore, the idea to study 
bibliometric is not only to evaluate the productivity, but also to see the quality.       
 
Bibliometric is concern about quality and productivity. Therefore, a study on bibliometric 
also refers to a study about standard. In turn, a standard refers to document approved by a 
certain body that provides common and repeated use or rules, or guidelines or production 
method (Department of Standard Malaysia, 2009). Bibliometric applies mathematical and 
statistical methods, and is synonym with the scientometrics (Glanzel, 2003). Bibliometric 
indicators are also increasingly used in evaluation processes at universities and public and 
private research institutions, in addition to establishing various types of incentives for 
researchers (UNESCO Institute for Statistics, 2005).  
The simple idea in a way to begin a bibliometric study is through descriptive analysis. Such 
measurements are temporal evaluation, number of authors, most productive authors, 
institutions and countries, language of document, type of literature or the subject category 
to which the document belongs. Through temporal evaluation, all significant information 
such as year, numbers or frequency of studies, percentage and cumulative percentage 
usually collected by researcher and displayed in a table and author production analyses the 
most productive authors. For example study by Zainab, Anyi and Anuar (2009), Putra, 
Bhattacharya and Verma (2006), Tew (2006), Sauvageau, Desnoyers and Godin  (2009), 
Hood and Wilson (2001), Maamiry and Ghauri (2013), Thanuskodi (2001)  and Campbell 
et. al  (2010) that studied single journal. Single journals have been the focus of many 
bibliometric and scientometric studies (Warraich and Ahmad, 2011). Authorship, gender 
and institutional affiliation were studied by Pierre and Herubel (1999)  in the literature 
published in Libraries and Culture. They focus on the gender of authorship and institutional 
affiliation. Twenty three years of Libraries and Culture were chosen as target volumes and 
the findings revealed that men published more than women in library history 
 
According to Zainab, Anyi and Anuar (2009), bibliometric works on single journals began 
to emerge in other Asian countries such as Malaysia which contributed 6 titles (9.6%). 
They indicated that single journal study is of interest to bibliometrists who are fairly 
distributed worldwide. They also found that the journals studied are of some importance in 
their various fields as reflected by their indexation status. All journals studied are indexed 
and abstracted by major databases such as Scopus or/and Science Citation Index or/and the 
Social Science Citation Index as well as major discipline-based indexing databases. Most 
of the medical and health related journals studies are indexed by Medline. These journals 
are therefore considered influential or important enough to be studied to identify their 
publication productivity, authorship and citation patterns, as well the extent of their 
influence in attracting national and international contributions. Most importantly, the single 
journal studies have highlighted the variety of bibliometric measures that were used to 
study the content and format of a journal which subsequently reflected the characteristics 
of the literature and communication behavior in the fields they represented.  
A more recent review on bibliometrics studies on single journals was carried out by Anyi, 
Zainab and Anuar (Anyi, Zainab and Anuar, 2009). In the study they covering 82 literatures 
published from 1997 to 2008 and they found (i) the number of bibliometric studies on 
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single journals in the sciences and technology remained high with 36% and when this was 
combined with studies on medical sciences (STM) journals (23%) the proportion increased 
to 59%. The number of bibliometric studies on journals in the field of library and 
information science (LIS) was 26% and in the arts, humanities and the social sciences was 
15%. Out of the 82 studies, there were 62 unique journal titles as some journals especially 
in the field of library and information science were revisited in several studies. JASIST, 
JDoc and Scientometrics were revisited several times during the pre and post 1998 years 
reflecting their continued influence and importance in sustaining the interests of 
bibliometrists over the years; (ii) the majority of journals studied were published in the 
Asian and African countries (41.4%), followed by those from the USA (30.4%), Europe 
(18.2%) and the United Kingdom (10.0%). A high number of single journal bibliometrists 
were Indian and as such there were more contributions from India (28.0%). Out of the 62 
unique journal titles studied 30.6% were Indian journal titles.  
 
 
BACKGROUND OF JICT JOURNAL 
 
This journal covers all aspects of information and communication technology, its theories 
and applications. JICT was abstracted and indexed in SCOPUS, EBSCOhost, Malaysian 
Citation Index (MyCite) and DOAJ (Directory of Open Access Journals).  The aim of this 
journal is to provide coverage of the most significant research and development in the area 
of information and communication technology. To be accepted, a paper must be judged to 
be truly outstanding in its field and to be of interest to a wide audience. This journal 
particularly interested in work at the boundaries, both the boundaries of sub-disciplines of 
information and communication technology and the boundaries between information and 
communication technology and other fields. This is an open access journal. The articles on 
this site are available in full-text and free of charge to JIT web visitors through 
http://www.jict.uum.edu.my/. The ISSN Number is 2180-3862, and the printed ISSN 
Number is 1675-414X.  Meanwhile, Penerbit Universiti Utara Malaysia is the publisher.   
 
JICT is published by College of Arts and Sciences, Universiti Utara Malaysia. The JICT 
Editorial Boards accept submitted original research articles and critical theoretical reviews 
for consideration.  The subject coverage include but is not limited to issues surrounding 
hardware, computer system organization, software, data, theory of computation, 
mathematics of computing, information systems, computing methodologies, computer 
applications, and computing milieus.  As an open access journal, the articles are also 
available freely in full-text to online users. Furthermore, the JICT website does not require 
any personal information about its visitors to read, download, copy, distribute, print, 
search, or link to the full texts of these articles. 
 
 
OBJECTIVES OF THE STUDY 
 
The overall objective of this qualitative study is to quantify and clarify current status of 
quality and productivity of JICT publication for 122 articles from 2002 until 2015. The 




1. To determine the status of JICT knowledge productivity as expressed in the form 
of scientific publications. 
2. To identify the authorship or co-authorship pattern. 
3. To ascertain the most privilege contribution of JICT publication.  






Methodology applied in the study is bibliometrics analysis. It is used to measures an 
established and prestige UUM journal in the field of management, i.e. Journal of 
Information and Communication Technology (JICT). This journal is one of the earlies 
journal published in UUM that has been in existence for more than 14 years. JICT also 






With a total of 341 authors and 122 articles, the study found that there is positive correlation 
between number of authors and number of articles. The JICT is currently covers local and 
international contributors. In addition for the authorship pattern, JICT have a mixed 
condition, and in term of collaboration, JICT did not have very strong collaboration. The 




JICT productivity (2002 to 2015) 
 
Table 6.1 shows that during the span of 14 years (2002-2015), the growth rate of 
publications was slow especially between 2004 to 2008, i.e. around 4.4% to 6.10% (from 
15 to 25 articles). The rate has picked up from 2002 onwards with a 15.90% growth in 
2003, 16.60% in 2004, 16.10% in 2005, 17.04% in 2006, 22.26% in 2007 and 29.16% in 
2008. The biggest increase of 50.54% was recorded in 2009, followed by the year 2010, 
which saw an increase of 36.23%. The highest number of published article in a calendar 
year (13) was recorded in 2004 and 2012. On the other hand, the minimum number in a 













Table 6.1  






















2002 26 7.62 26 7.62 10 8.20 10 8.20 English 
2003 27 7.92 53 15.54 12 9.84 22 18.03 English 
2004 35 10.26 88 25.81 13 10.66 35 28.69 English 
2005 21 6.16 109 31.96 7 5.74 42 34.43 English 
2006 15 4.40 124 36.36 6 4.92 48 39.34 English 
2007 15 4.40 139 40.76 6 4.92 54 44.26 English 
2008 16 4.69 155 45.45 6 4.92 60 49.18 English 
2009 23 6.74 178 52.20 8 6.56 68 55.74 English 
2010 19 5.57 197 57.77 6 4.92 74 60.66 English 
2011 19 5.57 216 63.34 8 6.56 82 67.21 English 
2012 36 10.56 252 73.90 13 10.66 95 77.87 English 
2013 35 10.26 287 84.16 10 8.20 105 86.07 English 
2014 25 7.33 312 91.50 8 6.56 113 92.62 English 
2015 29 8.50 341 100 9 7.38 122 100 English 




Figure 6.1 illustrates JICT articles publication from 2002 to 2015. The graph shows early 
increment in the number of publications during the first three years since its inception. In 
2002, the number of articles were 26 and the number of authors were 10. From 2002 to 
2004, productivity had increased almost 34%, and the number of authors also surged to 
30%. However, these numbers had shrunk significantly from 2004 until 2008. In fact, the 
numbers had not been encouraging in the following three years (2009-2011). From 2011 
to 2012, we found the number of article increased to a double figure. The number of articles 
had increased approximately 90%, while the number of authors had increased around 63%. 
As number of contributing authors had increased over the past 14 years, it is worth noting 



















Figure 6.1  




Authorship and co-authorship pattern (Local) 
There are 341 authors contributing to 122 articles between 2012 and 2015 (Table 6.1). The 
most productive authors appeared to be the chief editor of JICT. She has contributed 7 
articles as a single author. The rest of the JICT editors were not as productive as her in 
publishing articles in JICT. The finding contradicts previous discovery in some of earlier 
studies. Zainab, Anyi and Anuar (2009) found that active authors such as Lee Sai Peck, 
Ling Teck Chaw, Phang Keat Keong and Zaitun Abu Bakar who have been the most 
productive authors of MJCS were also serving as the executive editors of the journal. 
Young (2001) found more than 50 percent of the top thirty Library Quarterly contributors 
had come from the editorial board. The studies on Malaysian Journal of Library and 
Information Science by Tiew, Abrizah and Kaur [53] indicated likewise that editorial 
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List of the Most Prolific Contributors of JICT 
 
Group Author's Name Number of Articles 
1 Cohort: 1 
K. R. Ku-Mahamud 
7 
2 Cohort: 2 
Sazali Yaacob 
4 
3 Cohort: 3 
Abdul Razak Hamdan; Basil Oluwafemi Akinnuli; Husniza Husni 
Kriti Priya; M.N. Sulaiman; M. Othman; Othman Ghazali; 
Rahmat Budiarto 
3 
4 Cohort: 4 
Aziz Deraman; Azman Ta’a; D. Eric Johansen; David J. 
Greenwood; Engku Muhammad Nazri Engku Abu Bakar; 
Fadzilah Siraj; Farzana Kabir Ahmad; G. Udechukwu Ojiako; H. 
Ibrahim 
Huda Ibrahim; Husnayati Hussin;M.F. Shiratudin;Madhu Jain 
Mazni Omar;Mohd Yusoff  Mashor; Nor Idayu Mahat; Norita Md 
Norwawi; Pandian M Vasant; Razman Mat Tahar; Rashidi Din; 
S. Deris; Samuel A. Oluwadare; Siti Mariyam Shamsudin; 
Suhaidi Hassan; S. Hashim; Wan Hussain Wan Ishak; Yuhanis 
Yusof; Zulikha Jamaludin 
2 
5 Cohort: 5 




Authorship Productivity Pattern 
 
A total of 341 authors had contributed to the publication of 272 articles in JICT from1985 
to 2007. The productivity of authors is shown in Table 6.3, which indicates that a third 
(333, 78.5%) of 424 authors had contributed only one article. Only one-third (91) of authors 
produced more than two articles between those periods. From that number, only 13 (2.9%) 
authors had contributed 5 or more articles. 
 
 













02 03 04 05 06 07 08 09 10 11 12 13 14 15   
1 2 2 2 1 0 0 2 1 0 2 1 0 0 0 13 10.66 
2 1 6 5 0 3 4 0 3 2 3 4 2 3 1 37 30.33 
3 6 3 3 4 3 1 4 1 1 2 5 4 4 5 46 37.70 
4 1 1 1 2 0 1 0 2 3 0 3 2 0 3 19 15.57 
5 0 0 2 0 0 0 0 1 0 1 0 1 0 0 5 4.10 
6 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0.82 
7 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0.82 
Total 
10 12 13 7 6 6 6 8 6 8 13 10 8 9 122 100.0 
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It can be seen from Table-x that 46 (37.7%) articles had been produced by a three-author 
partnership. In the meantime, 37 (30.33%) articles had two authors, 19 (15.57%) were the 
collaborative efforts of four authors, and 13 (10.66%) had been the works of single author. 
The number of articles which has five or more authors is found to be from 5 (4.10%) to 
one (0.82%). It is evident that over the years level of collaboration is quiet high in the case 





Over the last 12 years (2002-2015), local and international collaboration in information, 
communication and technology has been intensive investigated. Table 6.4 and 6.5 show 
the details of the strength collaboration. The study found that there is an exist collaboration 
within or amongst local and international collaboration. Table 4 shows local collaboration. 
It was displayed that Universiti Sains Malaysia (USM) became the highest institutions, 
followed by Universiti Teknologi MARA (UiTM), Universiti Utara Malaysia (UUM) and 
Universiti Malaysia Sabah (UMS). Meanwhile, for the collaboration between local and 
international institutions, during 2002 until 2015 the study found there was no strong 
collaboration. The most productive 5 local institutions are listed in the Table 6.5. Universiti 
Utara Malaysia ranked first (11 collabration), followed by the Universiti Teknologi 
Malaysia (2) and Universiti Kebangsaan Malaysia, Universiti Sains Malaysia and 
Multimedia University the third.  
 
Table 6.4  
Collaboration amongst Local Higher Institutions 
 
Institutions  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 ∑ 
UUM (1) 51 1 2    1            54 
UPM (2)  7    1 1            9 
UiTM (3) 2  2   2             6 
UTM (4) 1   3               4 
USM (5) 2   3 5              10 
UKM (6) 3     1             4 
UNIMAP (7) 1      3            4 
UIAM (8)        2           2 
UM (9)         2          2 
UPSI (10)  1                 1 
Uni PETRONAS 
(11) 
          1  1      2 
UMS (12)   3         1       4 
UniTEN (13)             2      2 
UTeM (14)              1     1 
UniZA(15)      1             1 
UMP(16) 1                  1 
Uni TELEKOM 
(17) 
 1                 1 
Nilai Inst Col. 
(18) 




Collaboration amongst Local and International Higher Educations 
 














Cambridge University 1     
Nanyang Tech University      
Massey University  1    
Bangor University  1    
Karachi Institute  2    
Bandung Institute  1  1  
Uni. of Newcastle   2    
University of Gezira      1 
University of Essex   1 1   
University of Jordon   2    
Saud University  1     
Hanyang University   1    
Total 2 11 1 1 1 
 
 
DISCUSSION AND CONCLUSION 
 
In higher education, bibliometric indicators very important for lecturers and the 
universities, as these measurements are often used in funding decisions, appointments, and 
promotions of lecturers. As more and more scientific discoveries occur and published 
research results are read and then quoted by other researchers, bibliometric indicators are 
becoming increasingly important. This article provides an overview of the currently used 
bibliometric indicators and summarizes the important elements and characteristics one 
should be aware of when evaluating the quantity and productivity of scientific output which 
is reflected to the vision of UUM.  
 
UUM is already established as one of the famous destination for local and international 
students to pursue theirs study. This argument is based on the data that show it is increasing 
numbers of students are seeking education in UUM. However, the issue may arise is in 
maintaining and sustain the quality of UUM is related to the effectiveness of publications. 
Furthermore, the quality of teaching, publication, research and consultation is a key 
performance measurement in most higher education or university today.  Furthermore, 
regardless types university when students or stakeholders making a choice, they are likely 
to consider the status of university. One of the pillars in considering the choice is an 
establishing publication. Thus, it is important to analyze and measure the quality and 
productivity of university publications, and the utmost approach on how measure the 
quality and productivity of publication is bibliometrics. It is the application of 
mathematical and statistical to analyze and measure the productivity of a particular 
researcher, quality or performance of a researcher's output and the structural indicators, 
which measure connections between publications, authors, and areas of research. This 
study is focus on Journal of Information, Communication and Technology (JICT).   
74 
 
From the study, it is proved that JICT plays important role to support UUM as an eminent 
management university. But, the trend of publish article and the number of authors during 
2000 to 2015 is inconsistent. More effort must be made to improve the quality and 
productivity of articles published time to time. So as to ensure that UUM journals are in 
line with the current needs of the country and also at the same time are able to accommodate 
with global needs.  
 
In summaries, UUMs need to continuously evaluate the journal publication that can equip 
students and stakeholders in line with current needs. The focus must be on the effort to 
enhance the capability of the UUM journal to enable it to perform its function well. The 
most important aspect that needs to be considered here is the ability of the journal to 
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Technology roadmapping is “a technique to capture diverse information in technology 
evolution and new product development” (Petrick & Echols, 2004, p.89). It is part of 
technology planning that deal with increasing competitive environment (Garcia & Bray, 
1997). Technology roadmapping is crucial for creating alignment between technology and 
organizational goals (Phaal, Farrukh, & Probert, 2005). One of the applications is to 
support strategic planning in relations to technology, product, and market (Phaal, Farrukh, 
& Probert, 2004). It can also be applied for service planning, capability planning, long-
range planning, knowledge asset planning, program planning, process planning, and 
integration planning (Phaal, Farrukh, & Probert, 2001). The initial works on technology 
roadmapping was appeared for the first time in the late 70’s (Phaal, Farrukh, & Probert, 
2005). With over two decades of literatures, the ground works of technology roadmapping 
have been well established. As a result, this study will summarize the publication trends in 





A bibliometric analysis that was based solely on the references and article titles was applied 
due to proven applications in previous studies. One example of the studies has categorized 
the article titles into methods-describing titles and results-describing titles (Paiva, Lima, & 
Paiva, 2012). Meanwhile, another study has classed the types of article titles into 
descriptive, declarative, and question (Jamali & Nikzad, 2011). Prior to that, a study has 
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classified the article titles according to the methods, dataset, results, conclusions, and topics 
(Goodman, Thacker, & Siegel, 2001). For the purpose of this study, the analyses are 
focused on the types of publications, contexts of publications, and key themes, where the 
types of publications are grouped into books, journals, proceedings, and theses and 
dissertations. Meanwhile, the contexts of publications are grouped into international, 
national, and organizational context. In a similar fashion, the key themes are grouped based 
on the emphasis, focus, context, or topic highlighted in the article titles. The data for these 
classifications were extracted into six groups, each with a five-year interval time-periods 
from pre-1991 to 2011-2015 group. The database is taken from a list of more than 700 
references in Phaal (2015). Prior to analysis, the quality of all 739 references were 
inspected, and have found 23 of them written in non-English, 12 listed twice, four without 
year, and one without title, all of which were omitted from the database. This analysis was 
performed according to the following methods: (1) mapping the field through a scoping 
review, (2) comprehensive search, (3) quality assessment, (4) data extraction, (5) synthesis, 
and (6) write up (Jesson, Matheson, & Lacey, 2011). The summary of bibliometric analysis 
is reported as follows. 
 
 
TYPES OF PUBLICATION TRENDS 
 
The findings have suggested four main types of publications for technology roadmapping. 
Out of 699 articles, 95 of them were published in books and reports, 295 in journals, and 
280 in proceedings and conferences. Meanwhile, regardless of the type of publications, a 
total of 58 case studies have been published begun with just one study in 1996-2000 to 20 
studies in 2011-2015 time-periods. This shows that case study has started to get attention 
as an alternative method to study technology roadmapping. Further descriptive analysis has 
found all types of publications have reached the highest peak in 2006-2010 time-periods. 
Although the numbers of publications in journals and proceedings have not much different 
over time, journals have replaced proceedings to be the most preferred type of publications 
after 2001-2005 time-periods. It can be concluded that knowledge on technology 
roadmapping was initially developed, discussed, and shared mainly in conferences 
(especially between 1991 and 2005) before started to gain popularity among wider group 
of scholars. This suggests that conferences are the effective platform to promote technology 
roadmapping. Similarly, although studies on technology roadmapping can be tracked back 
way before 1991, it was only becoming obvious in the radar after 1995. It is worth noting 
that all types of publications were suddenly dropped in 2011-2015 time-periods. This was 
believed to happen due to not all publications in the most recent time-period have been 




Publication Trends in Journals 
 
A total of 15 main peer-reviewed and indexed journals are recorded in the analysis. With 
48 articles, Technological Forecasting and Social Change is the most preferred journal for 
technology roadmapping, followed by Research-Technology Journal (19 articles), and 
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International Journal of Technology Intelligence and Planning (14 articles). In contrast, the 
other 12 journals only published 49 articles in total. Meanwhile, 165 articles were 
published in various journals under “others” category. Although Technological Forecasting 
and Social Change, Research-Technology Journal, and International Journal of 
Technology Intelligence and Planning are the top three journals for technology 
roadmapping, the trend was appeared to have slightly changed in the recent years. The 
findings have found that the total numbers of publications in both Research-Technology 
Journal, and International Journal of Technology Intelligence and Planning were declining 
in the recent years. In contrast, Technology Forecasting and Social Change has continued 
to be on the top of the list. At a meantime, Technology Analysis and Strategic Management 
has emerged to be the second most popular journal. In summary, various peer-reviewed 
and indexed journals have started to publish articles on technology roadmapping since 
2001. However, most of these journals have published very few articles each. 
 
 
Publication Trends in Proceedings 
 
With 72 articles published in proceedings, it was very clear that the Portland International 
Conference on Management of Engineering and Technology (PICMET) is the top 
conference in the list. Other important conferences are the International Conference on 
Management of Technology (14 articles), IEEE International Engineering Management 
Conference (11 articles), and Waste Management Conference (10 articles). Meanwhile, 
half of the top conferences have been organized by IEEE, which make IEEE as the most 
active and important organizer of conferences. The findings have found top nine 
conferences for technology roadmapping, where PICMET that was initially very much at 
the same level with the other conferences in 1996-2000 time-periods has become the best 
conference for technology roadmapping and maintained the top place until now. The same 
trend was also observed for the International Conference on Management of Technology 
that maintained the second place in the recent years, but with much smaller numbers of 
articles. Meanwhile, with the last conference recorded in 2006-2010 time-periods, the 
IEEE International Engineering Management Conference has lost its third place to the 
R&D Management Conference in the recent years. 
 
 
Publication Trends on International Context 
 
All studies at the regional level, treaty, or economic bloc are classified under the 
international context. In details, there are three studies each focusing on Asia Pacific and 
Europe, two studies recorded on Pacific Northwest, and one study each in the context of 
EU-China, Latin America, Nordic, and North America. With the first study appeared in 
1996-2000 time-periods, the findings have suggested very few studies been done on the 
international context. A detail inspection on the findings has found 10 of the studies were 
published in 2001-2005 and 2006-2010 time-periods. In contrast, there was only one study 
published, each before and after the above time-periods. Meanwhile, no study has 
attempted to look into the Africa context. This result could be implying that organizing a 
study at the international context is very challenging. In overall, it can be concluded that 
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Publication Trends on National Context 
 
This context included studies that focus on the states, districts, and governmental agencies, 
institutions, and bodies at the national level. The attention at this level was only started to 
increase from 2001-2005 time-periods onwards with 18 studies in 10 countries, followed 
by 35 studies in 14 countries (2006-2010), and 23 studies also in 14 countries. In details, 
most studies were focused on China (11 studies) and Japan (10 studies), followed by the 
US (8 studies), and UK and Korea (7 studies each). Further inspection on the data has 
identified 51 studies performed in 10 developed countries, and 27 studies in eight 
developing countries. Therefore, the focus at this level is still inclined towards developed 
countries. In addition, studies at the national level were focusing at the western countries 
before shifted to Asia (i.e., China and Japan) from 2006 onwards. In fact, the studies were 
led by Japan in 2006-2010 time-periods, while China has taken the lead in 2011-2015 time-
periods. Nevertheless, studies on the USA and UK remain relevant. 
 
 
Publication Trends on Organizational Context 
 
It was found that all firms studied in the analysis were either private or profit-oriented 
organizations. Four of these firms are USA origins, namely Cisco (with 1 study), Ford (1 
study), Microsoft (1 study), and Motorola (3 studies). Accordingly, Shimano (1 study) and 
Sony (1 study) are the Japanese origins, while the other two are the European origins with 
Rolls-Royce (2 studies) in the UK and Siemens (4 studies) in Germany. Although the low 
numbers of studies on organizations may not necessarily means lacking of emphasis at the 
organizational level, more studies should have been done and reported to enhance our 
understanding on technology roadmapping at this level. The analysis has shown very few 
scholars have discussed and reported their studies on the specific organizations since pre-
1991. In addition, these organizations have at least two similarities – they were all multi-
national corporations, and founded in developed countries. As for this reason, there is so 
far no study has been done especially on the SMEs and in developing countries. 




Publication Trends on Key Themes 
 
It was found that ICT (with 70 studies), innovation (55 studies), energy (48 studies), and 
sustainability (40 studies) are the top key themes of technology roadmapping, all of which 
are related to technology disciplines. In contrast, there were also five key themes with 10 
and below publications, namely, semiconductor (10 studies), SMEs (10 studies), social (10 
studies), risk (8 studies), consumer (4 studies), and financial (2 studies). At a meantime, 
semiconductor and nanotechnology have received less emphasis compared to the other 
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technological related themes. Nevertheless, these results also implying technology 
roadmapping is also relevant to non-technological related themes. Therefore, the non-
technological related themes, such as knowledge, social, and finance which are growing 
between 2006 and 2010, should be continuously emphasized in future studies to further 





In general, the numbers of publications on technology roadmapping is on the growing side. 
In fact, the publications have been increased from just two studies reported in pre-1991 
time-periods to five studies in 1991-1995, followed by 38 studies in 1996-2000, jumped to 
168 studies in 2001-2005, and 305 studies in 2006-2010 time-periods. Although the 
numbers of publications were declined to just 181 in 2011-2015 time-periods, this could 
be happen due to not all studies in the recent years have made their ways into the lists. 
Nonetheless, following are the summary of key findings: Firstly, despite of being more 
than two decades in literature, most studies are still emphasizing on the conceptual or 
fundamental works. Secondly, there were almost 1:1 ratio between journals and 
conferences, suggesting their co-development functions on technology roadmapping. 
Thirdly, Technological Forecasting and Social Change is the top journal for technology 
roadmapping, and continue to dominate in the recent years. Fourthly, PICMET maintained 
to be the top conference, while IEEE appeared to be the top organizer. Fifthly, studies on 
international context were started significantly during the first decade of 21st century, but 
have seen to slow down in the recent time-periods (2011-2015). Sixthly, the emphasis at 
national level was only begun during 2001-2005 time-periods. Although China is leading 
the current numbers of studies, the overall focus are still towards developed countries. 
Seventhly, all studies on organizational context were dominated by the big corporations 
from developed countries. Lastly, key themes of studies were mainly interested on the 
technological related topics. However, future studies should also pay attention on the 





Technology roadmapping is a technique to capture information on evolving technology. 
As time passing by, hundreds of studies have been recorded in literature, which make this 
discipline well established in time. With abundant of publications, this study has attempted 
to identify the trends in technology roadmapping by analyzing the references with 
bibliometric analysis. In details, this study has found balanced numbers of articles 
published in both journals and proceedings. Notwithstanding that the analysis have found 
high variety of journals and proceedings, most articles were either published in 
Technological Forecasting and Social Change or presented in PICMET. Although the list 
of references was taken from a single source of database written in English, which has 
increased the consistency and quality of references, doing this has also limited the numbers 
of data to be analyzed. Nevertheless, since most studies were emphasized on developed 
countries, big corporations, and technological related themes, it was recommended that 
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For a long time, the importance of technology has become an essential topic discussed for 
competitive advantage and previous studies have pointed out that many business operations 
have shifted from traditional to computer since the 1980s (Jackson & Humble 1994). 
During that time, the information technology was considered as a new way in delivering 
products and services in the business environment to be ahead from their competitors 
(Jackson & Humble, 1994). The technology support was told has improved customer’s 
satisfaction, by aiding the organization's communication processes (Johnson, Fidler & 
Rogerson, 1998; Jackson & Humble 1994). For ages, technology was named as the major 
factor in improving the organization’s performance. More than two decades ago, a study 
by Johnson et al. (1998) has named the technological support in a business environment 
during that time such as fax, electronic mail, mobile phones, messaging services and video 
conference facilities and personal computer. The study justified that the organizational 
change was probably lagging behind the technological innovation, which is still equivalent 
to the current situation since fast-growing technology is expensive and some high skills 
need to be applied. This statement was supported by a recent study which related to today’s 
huge market with a competitive environment that caused by technology which required 
different approaches to tackle new customer’s demand and behaviour (Kotler, Kartajaya & 
Setiawan, 2016). Indeed, nowadays the technology has a direct impact on the organization 
performance, such as the accessibility of information to their customers, suppliers and 
distributors (Tay & Low, 2017). Regardless of any business in any industry, immediate 
response to the internet community that rely on their community’s recommendation has 
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reduced the organization power in marketing their products and services (Kotler et al., 
2016).  
 
Recently, in a competitive and dynamic business environment, the best and latest 
technology is a must for any industry in running their businesses. The technology 
advancement was told to be a critical factor for rapid change (Ching-Yi & Talley, 2012). 
While in the higher education industry, the technology has ignored the distance barrier by 
improving communication and the knowledge transfer throughout the world are possible 
within seconds (Ryhan & Mohammed, 2013). Knowledge and education are very 
important, as it has been mentioned in the Qur'an about the importance of acquiring 
knowledge continuously in human life since more than 1400 years ago (Qur'an 96:1-5). It 
is shows that education is very important for everyone as well as higher education as a 
knowledge provider (Smith, Smith & Clarke, 2007). Since, the education business is the 
most important pillar in any country, thus it led to a hot discussion in improving service 
delivery in higher education institutions / industries (Smith et al., 2007). Therefore, it was 
reported that many studies have been done in order to improve the quality of educational 
business in various aspects (Reza, 2016; Fernandez, Simo & Sallan, 2009).  Although, 
many previous studies were focused on improving the quality of the higher education 
institutions / industries yet there were many problems in the quality management of higher 
education institutions / industries. According to Smith et al. (2007), the problem arose was 
resulted from the customers that became more fragmented with high demand which was 
hard to accommodate. The study further stated that, unsatisfied customers will load a 
negative comment that affected the organization’s reputation. Indeed, the situation might 
occur because of the imbalance of attention within academic and non-academic matters in 
the higher education business in previous research. Most of previous study focused on the 
academic dimensions compared to non-academic services provided by people who were 
working in higher education institutions (Reza, 2016; Fernandez et al., 2009; Clewes, 
2003). While in the real situation, academic and non-academic problems in higher 
educational institutions / industries have brought the same weight in calculating their 
performance (Davis, 1996; Jain, Sinha & Sahney, 2011).  
 
In addition, economic growth and business revolution were calling for the importance of 
technology in enhancing the delivery of services in higher education institutions / industries 
(Ryhan & Mohammed, 2013). Universities around the world were rushing to market 
themselves in the huge global marketplace in increasing their financial value and gaining 
the competitive advantage (Naidoo & Wu, 2014; Ahmad & Farley, 2014). Precisely, by 
increasing the number of students’ enrollments, it will also increase the university's 
income. However, with the presence of fast-growing technology, customers also have 
better access of knowledge in choosing best institution for their investment (Abankina, 
Abankina, Filatova, Nikolayenko & Seroshtan, 2012; Naidoo & Wu, 2014; Kitchroen, 
2004). The borderless world has increased the knowledge of customers and competitors to 
make better choices for better investment value (Tay & Low, 2017). Since previous studies 
have shown that the service excellent performance in many industries has a competitive 
edge (Shehadeh, Zu'bi, Abdallah & Maqableh, 2016; Shek, Chung & Leung, 2015). 
Therefore, similar to other businesses, the higher education institutions / industries must 
act fast to exploit the benefits of technological advances towards the service excellence 
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performance. Based on the discussion in this paragraph, it showed that technology will also 
improve the financial value of the organization. Therefore, by having enough budget, the 
higher education institution will improve their reputation as well. In fact, it was reported 
that universities such as Harvard, Princeton and Stanford were named as part of the world's 
most influential research universities (RUs) operating around the world (Sunder M, 2016). 
Indeed, the study finding was supported by recent economic reports by the United States 
Economic Trade which indicated that the education service was listed as the first industry 
in the non-manufacturing industry in the Purchasing Managers Index (PMI) 
(Tradingeconomics.com, 2018).   
 
Additionally, as peoples in an organization was said to be the most important success factor 
in the service industry (Cina, 1990) whereas a technology was told as the best mechanism 
in improving human capability in performing their job (Jackson & Humble, 1994). On the 
other hand, skillful employees will be an advantage in managing and maximizing the 
technology’s role. Therefore, technology and human capital complemented with each other 
in increasing their value towards better performance, which contributed to the service 
institutions/ industry. This study focused and analyzed previous studies by emphasizing on 
the technology support in enhancing the delivery of non-academic services in the higher 





Service Characteristics and Service Delivery 
 
Service products differ from manufacturing products, as service products are difficult to 
manage, while manufacturing products can easily be adjusted or adjusted before handed 
over to customers (Sekaran & Bougie, 2013). According to Clewes (2003) the 
characteristics of services with special features were defined as an intangible action, 
“services are performances or actions rather than objects: they cannot be seen, felt or tasted 
in the same way that one can sense a tangible good” (Clewes, 2003, p. 70). The study 
explained that, services often occurred in the presence of users and heterogeneity, which 
was very difficult to standardize the services offer to every user. There were several 
definitions of service by different scholars, Khan and Matlay (2009) have justified the 
service as a performance, while another study by Aziz and Wahidin (2010) has 
stated/determined the service as a highly integrated action between service providers and 
customers which required customers to be a part of the service delivery process. In 
addition, Zeithaml, Bitner and Gremler (2013) in their book have described that, “services 
are deeds, processes and performances provided or coproduced by one entity or person for 
another entity or person” (Zeithaml et al., 2013, p.3). To be noted that, since there is/are 
different characteristic/characteristics between products and services, previous studies 
suggested that good measurement scale for services is important in improving the quality 
of services (Teeroovengadum, Kamalanabhan & Seebaluck, 2016; Brochado, 2009).   
 
Since the characteristics of the service are different from the manufacturing product, the 
delivery is also different. The delivery of a manufacturing product can occur without a 
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customer present at the same time, while a presentation of service takes place with the 
customer's attendance. Service delivery refers as an action of involving in providing an 
organization’s goods and services to the customer, whereby the design of a product is an 
important element in manufacturing industries while, “service delivery refers to how well 
the customer is actually served before, during, and after the transaction” (Moorman & Rust, 
1999, p.182). While, another study stated that “service delivery is concerned with where, 
when and how a service or product is delivered to a customer” (Tsou, Chen and Liao, 2014, 
p.499). The study justified service delivery as a communicating process which happens 
when the organization exchange services with their customers. Whereas, another study 
explained that the core of service delivery operations was transforming inputs into outputs, 
through a set of processes to accomplished it (Chen, Tsou, & Huang, 2009). The study 
stated that in reality most of service providers in similar industry in fact, deliver their 
service products using the same strategies to their customers. Whereas in this complex 
digital economy, in achieving competitive advantage in the huge competitive market, 
service organization must act in a new creative way to deliver their services product (Chen 
et al., 2009). Therefore, latest technology in assisting the service organization in providing 
service excellence is a must. The service cannot be excellent without the best appropriate 
technology in this digital economy era (Kotler et al., 2017). For further understanding of 
the differences between the manufacturing and service product, Table 8.1 below 
summarizes the differences.  
 
Table 8.1 
Differences between Manufacturing Product and Service Product. 
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Tangible Products produced 





Goods produced are expected 
to be standardize; 





Production and consumption 
processes are separated 
Intangible 
Knowledge and skills 
 
Intangible 
Services have no physical 




Service involves interaction 
between the service provider 
and recipient; Changing 




Production and consumption 
are simultaneous 





Higher Education Institutions/Industry 
 
The higher education institution/industry is a complex and diverse industry, known as an 
education business and is defined as a service provider that provides education beyond the 
secondary level to enhance human values in every individual and society (Sunder, 2016; 
Tams, 2015; Clewes, 2003). According to Sunder (2016), the higher education 
institutions/industry is a service provider that brings betterment to the society has remained 
unchanged and it is still regarded as an important agenda that contributes to the economy 
of any nation. Besides improving an economic growth of a country, the higher education 
institutions/industry also plays a very important role in ensuring good social mobility 
(Office of Educational Technology 2017). Continuously improving the accessibility, 
affordability and equity of higher education institutions will foster a higher education 
function as a great equalizer. The report by Office of Educational Technology in year 2017 
highlighted the importance of innovation in developing an ecosystem including a range of 
opportunities for a variety of high-quality educational experiences and credentials with 
marketplace value suited for the differing needs of students. The report from National 
Education Technology Plan (NETP) United States of America explained that the current 
specification on a student has totally changed. Instead of the normal range of ex-secondary 
school and part time student for long distance study, nowadays the specifications have 
become richer in categories such as range of age, income, geographical aspect, the ability 
and many other aspect (Office of Educational Technology 2017). Therefore, the increase 
of customer’s categories will also increase the varieties of demands which can only be 






Technology was defined as the scientific or engineering application that was used to extend 
human capabilities in order to expand the organization facilities productivity (Mishra, 
2007; Prasad Mishra & Srinivasan, 2005). It was categorized as a critical success factor in 
any business or industry (Prasad Mishra & Srinivasan, 2005). The importance of 
technology in this complex digital economy era cannot be denied and has been discussed 
even more than two decades ago, whereby technology was leveraging on information to 
delight the customers (Jackson & Humble, 1994). Precisely, the technology was argued to 
be an important element in achieving service excellence in gaining competitive advantages 
(Jackson & Humble, 1994). Further justified in the study that, understanding and spending 
more time with customers by technology’s assistant will improve the organization’s service 
delivery and benefit the organization to gain customer’s loyalty (Jackson & Humble, 1994). 
However, the study mentioned that the technology during that time was only for 
operational use and not for making real money to the business. Another study by Goodhue 
and Thompson (1995) also justified technology as a tool used by an individual in carrying 
out their task. The study had empirically proven the relationship between technology and 
the increasing of human performance. However, not all technology will increase the 
performance since the usage of poor system will not improve the performance (Goodhue 
& Thompson, 1995). Nowadays, the needs for technology is increasing,  customers are 
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asking for more information for them to understand the product offered, such as detailed 
product descriptions, transparent pricing information, company information, professional 
advice, research reports and contact information to help them in making decisions 
(Thaichon, Lobo & Mitsis, 2014).  
 
In today’s challenging complex digital economy, like other businesses, higher education 
business was hardly affected by technology advancement (Ahmad & Chua, 2015; Kandiri 
& Mugand, 2013). The capabilities of tertiary institutions in facing global challenges 
should be defended by strong technology (Elena-Perez, Saritas, Pook & Warden, 2011). 
According to Tan et al., (2016) the higher education industry needs strong support from 
good technology in improving their services as a mechanism in attracting students. In the 
context of the education business, technology appears as an added value in attending the 
industry multiple roles, such as various choices of searching engine, the applications for 
data analyzing, recording facilities and modern communication that connected the 
researchers all over the world has saved their efforts and time in completing their research 
activities (Ryhan & Mohammed, 2013). Besides assisting research process, information 
and communication technology (ICT) was highlighted as the most crucial factor in 
spreading knowledge and information in the education market (Ryhan & Mohammed, 
2013). The study mentioned that, current technology available has improved and eased to 
running a scientific research contributed by the capabilities offered by ICTs. Further 
explained in the study, the advancement of technology has made quick search of variety’s 
information, easy access of information, digitization of information, in processing 
information, and knowledge sharing possible. In sum, good technology support will 
smooth research operation for the researchers in completing their research within the 
stipulated time (Ryhan & Mohammed, 2013).  
 
 
Service Excellence  
 
There were several definitions of service excellence by previous researchers in their own 
context. Asif and Gouthier (2014) defined service excellence as “providing services that 
both exceed customers’ expectations and delight them” (Asif & Gouthier, 2014, p.511). 
The study stated that, the service excellence performance will lead to higher profit to the 
institution which crucially needed for any business and as a key for higher education 
institutions/industry to face the complex global environment. According to Cina (1990), 
the service excellence performance is over and above service quality and can be achieved 
by specific actions. The study suggested five steps towards service excellence namely were 
moments of truth, inventory of your moments of truth, assess importance/performance of 
each contact, establish a service management discipline, and implement your action plan. 
Another study by Aziz and Wahiddin (2010), explained that service excellence is an 
expression of a very high satisfaction from customer that resulted from the surprisingly 
superior performance by the service provider. Somehow, Johnston (2004) argued that, 
defining service excellence as delighting the customer is not suit to all businesses, instead 
he defined service excellence as ‘easy to work with’ as a result from his survey in defining 
service excellence from customers’ perspective. However, many researchers mentioned 
that the definition, the concept and many other aspects of service excellence were still not 
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well established (Asif & Gouthier, 2014; Aziz & Wahiddin, 2010; Johnston, 2004; Cina, 
1990). Therefore, continuous study on the service excellence will drive the correct key 
drivers to implement it, specifically to match the norm of education business.  
 
 
The Roles of Technology in Enhancing Service Excellence in Higher Education 
 
The importance of technology has long been discussed, previous study by Jackson and 
Humble in 1994 revealed that there were many studies since 1980s on information 
technology that drove competitive advantage by satisfying the organization’s customers. 
The study highlighted that high technology will improve the organization effectiveness by 
responding to their customer’s need, but the additional cost for new technology was 
justified as a challenge for an organization. Besides the roles of technology, previous study 
also highlighted the involvement of an internal customer as another important element in 
delivering service excellence in the service industry (Jackson & Humble, 1994; Ryhan & 
Mohammed, 2013). The employees are playing an important role in handling 
organizations’ customers by improving their commitment and motivation to increase the 
quality of service offered (Dobni, 2002). On the other hand, the lack of employee’s 
commitment will lead to service failure which will affect an organization’s financial value 
and reputation (Abzari, Ghorbani & Madani, 2011). In case of technology, it will improve 
human capabilities in supporting technological advances towards service excellence 
performance (Kagaari, Munene & Mpeera Ntayi, 2010). The study which was conducted 
in Ugandan public universities has proved that the efforts in providing excellent services 
was delayed due to the incapability of the employees/incapable employees with low 
computer literacy. The study’s finding was in line with the statement coded by Jackson and 
Humble (1994) which stated that, “the computer is incredibly fast, accurate and stupid. 
People are unbelievably slow, inaccurate and brilliant. The marriage of these two is a force 
beyond calculation” (Jackson & Humble, 1994, p. 40). Another similar case was reported 
by Cheng and Ngai (1998), the study found that the delay in improving the quality of 
product and services was due to the low awareness of the potential and benefits of a 
technology. Therefore, competent employees are important to maximize the benefit of 
technology towards the service excellence performance. However, in this digital 
globalization era with fast-moving technology, an organization is not merely dependent on 
employees, whereby the organization should also consider of utilizing and innovating the 
current resources within the organization in retaining the competitive edge.  Good 
technology support will ensure smooth operation such as collection, storage, and 
distribution of knowledge.  
 
In particular, the importance of technology in diffusing knowledge and information in the 
higher education institutions/industry, was very helpful to the researchers in completing 
their research within the stipulated time (Ryhan & Mohammed, 2013). The facilities 
available such as various choices of searching engine, various tools in analysing the data, 
recording facilities and modern communication that connected the researchers all over the 
world in exchanging ideas have saved their efforts and time (Ryhan & Mohammed, 2013). 
Besides, another type of technology such as podcasting has long been introduced as a new 
technological tool to facilitate good practice in higher education. Podcasting is an audio 
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captured event, song, speech or mix of sounds that is posted on a web site or blog for the 
learning process in higher education context (Fernandez et al., 2009). An important feature 
of podcasting characterized as 'accessibility' enables students to listen to lectures anytime 
and in the simplest place. The study explains that podcasting technology is a powerful tool 
for complementing the traditional resources of teaching materials that help students to 
improve their learning. However, this study noted that many previous studies in podcasting 
technology at higher education institutions / industries were only focused on improving 
learning perspectives but no study viewed this technology as a support medium in 
enhancing excellence in non-academic services (Fernandez et al., 2009).  
 
In another grounded study that worked on the key factors to drive the service excellence 
performance in the higher education institutions/industry, it was highlighted that the 
overwhelming globalization era that was generated by fast technology has push the 
improvement of the quality of services provided by education business (Khan & Matlay, 
2009). Therefore, to remain competitive in the huge global competitive market of education 
business, the higher education institutions/industry must have a strong support from good 
technology in improving their quality of service delivery as a mechanism in their quest to 
attract students and other stakeholders (Tan, Muskat & Zehrer, 2016; Ching-Yi & Talley, 
2012). In addition, Elena-Perez, Saritas, Pook & Warden (2011) have stated that the 
capabilities of tertiary institutions in facing global challenges should be defended by strong 
technology. Furthermore, recent study reported that the relationship between service 
innovation and service organization’s performance was dominated by technology in 
gaining competitiveness (Tarí & Dick, 2016). 
 
Additionally, The National Education Technology Plan (NETP) of the United States on 
their ongoing transformation action has released a report titled "Upgrading the Role of 
Higher Education Technology" in January 2017, which proposed specific actions for 
various parties to uphold their education industry that empowered by the technology 
advancement. The objective of this report is to enable "all-time learning and to ensure 
greater equity and access to lifelong learning opportunities" in continuing to innovate and 
improve the higher education system in gaining competitive advantage by studying the role 
of technology. The report also aimed that academicians and administrators should work 
together to reduce the gap of achievement towards excellence. The goal was to enable the 
use of technology anywhere at any time and the institution will provide a flexible 
educational experience for all students. The report stated that the goal was only possible 
with technology "developed on the grounds of evidence based on the learning science and 
implemented using an effective strategy that focuses on improving the quality of learning 





As discussed above, new strategy is needed to improve the higher education institutions 
reputation and financial value. Therefore, the higher education institutions / industry should 
put more effort in improving their service delivery by implementing the service excellence 
performance as it was proven in other profitable organization in increasing profit, 
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customer’s satisfaction, customer’s retention and competitive advantage. Besides the 
service excellence performance, the importance of technology was also discussed and 
recommended by previous studies as an important factor to uphold the higher education 
services towards the service excellence performance (Khan & Matlay, 2009), therefore 
studying the effect between these two seem crucial. Therefore, this study highly 
recommended for more future study on the role of technology towards the service 
excellence performance in the higher education institutions / industry. Therefore, below 
hypotheses was develop for further research. 
  
H1: There is a positive and direct significant relationship between technology and the 
service excellence performance  
 
 
Proposed Conceptual Model 
 
Based on the above discussion on the importance of the implementation of service 
excellence performance that effected by technology advancement in the higher education 
institutions / industry and the proposed hypotheses above, this study proposed a structural 
relationship model for technology effect on the service excellence performance in the 















The above discussion was based on the existing research from various journals on the role 
of technology in improving performance of service excellence. The research showed that 
related articles were very limited. Thus, it indicated that research on the importance of 
technology in enhancing the delivery of non-academic services at the institutions of higher 
education was very little. In particular, there is very limited study on the importance of 
technology in enhancing excellence in higher education institutions / industry. 
Furthermore, the existing studies on the related field were mostly done in 1990s, which 
was already out-dated and possibly not applicable when referring to any judgement or 
comparison. Many previous scholars that worked on the performance of the higher 
education institutions / industry mostly had devoted their study in searching for the best 
technique in delivering the knowledge. Some had discussed about technology-based tools 







classrooms or online to increase the flexibility of learning environment. However, the 
importance of technology towards the delivery of service excellence in non-academic 
services in achieving organizational goals has been ignored, many studies were focusing 
on the delivery of academic matters (Ryhan & Mohammed, 2013).  
 
Precisely, the study’s focus was the advantages of technology to the researchers and 
university students in acquiring and transferring knowledge (Ryhan & Mohammed, 2013). 
However, academic and non-academic matters in the higher education institutions / 
industry were told to carry the same weight in ensuring the competitiveness and to face the 
globalization phenomenon with fast-moving technology (Davis, 1996; Jain, Sinha & 
Sahney, 2011). Future study is crucially needed to examine the relationship between 
technology and the implementation of service excellence in higher education institutions / 
industry specifically for non-academic processes. It will assist university managers, policy 
makers and many others in looking at the importance of technology in enhancing the 
education business to become comparable to other conglomerates. The podcasting 
technology advancement and other technological support should be aggressively invested 
to manage non-academic processes in higher education system to enhance the service 
excellence performance. Continuously searching for an innovation in improving the quality 
of service delivery in non-academic matters will balance the higher education institutions 
performance. There is an urgent need for academicians and administrators to work together 
to reduce the gap towards achieving the service excellence (Office of Educational 
Technology, 2017). In sum, this conceptual paper has provided an overall insight into the 
real situation of existing approaches relevant to the importance of technology in enhancing 
the service excellence performance in the higher education institutions / industry. Hence, 
future research in determining specific factors and actions to achieve the service excellence 
performance that was driven by technology will guide industry players in achieving and 
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Entrepreneurship is not a foreign concept for women. Today, the number of women who 
enter the entrepreneurial field has been shown to increase tremendously. For example, 
McKay (2001) reported that in 1999 almost half of the small businesses in the United States 
were owned by women. In the meantime Shafizad, Coetzer, & Alan (2016) stated that 
women play a major role in the growth of small businesses in Australia. In addition, the 
UK Government also estimated that nearly a quarter and a third of business firms in the 
country were owned by women (Brierley, 2014). Meanwhile, Orhan and Scott (2001) 
reported that 26% of total entrepreneurs in France were women. Meanwhile closer to home, 
the ex-Minister of Women, Family, and Community Development, Datuk Seri Rohani 
Abdul Karim, had stated that in Malaysia, 19.7% of Small and Medium-sized Enterprises 
(SMEs) are owned by women. From that percentage, about 91.7% are involved in the 
service sector, followed by 6.9% in the manufacturing sector, and the rest are in other 
sectors (Jaafar & Sazili, 2017). However, it was reported that there are at least 1.9% single 
mothers who have their own business enterprises in Malaysia. 
As many as 235,240 women, which is about 1.7% of the total Malaysian population, are 
single mothers, according to the 2010 National Census (KPWKM, 2017). However, it was 
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reported that there are at least 1.9% single mothers who have their own business enterprises 
in Malaysia. In the Malaysian society, divorcees and widows are known as “janda” or 
“balu” respectively, and both are categorised as single mothers. Furthermore, there is an 
increasing trend in the number of single mothers in Malaysia, as was observed in 2010 with 
the increase of 104,991 (80.6%) as compared to 2000. The number of single mothers 
involved in entrepreneurship increases each year. This can be observed through the 
increase in numbers of single mothers participating in incubator programmes, such as the 
single mother skills incubator programme (“inkubator kemahiran ibu tunggal” – I-KIT). 
Such a programme has been formulated specifically by the KPWKM in order to encourage 
single mothers to venture into entrepreneurship. Based on the number of participants the 
register for the I-KIT programme, it was observed to grow from year to year. Starting in 
2008, the number of registered participants was 324, which then grew to 422 single mothers 
in 2009, 883 in 2010, 837 in 2011, and as many as 4,445 participants in 2013, all of whom 
were single mothers participating in the I-KIT programme nation-wide. 
Many of these single mothers in Malaysia are trapped in the poverty cycle. After being 
divorced or the death of the husband, these single mothers become the main family 
breadwinner and are expected to support and maintain the family. Their already difficult 
situation becomes worse when they are unable to venture for from home because of familial 
factors, such as having small children to raise on their own that require their constant 
attention. This limits the mobility of these single mothers who need to find work that is 
usually farther away from their home. Entrepreneurship is a potentially viable solution to 
assist in this problem, as the single mother is able to easily generate income for the family, 
since the work is done at home and they are not bounded by the normal work hours, which 
makes working more flexible. However, there are still several challenges that need to be 
overcome by these single mother who wish to start their own business. These barriers also 
cause the many single mothers to be afraid to take risks and fully commit to their 
entrepreneurship endeavours. For those who were brave enough to proceed in carrying out 
their business, many do not achieve great success. Thus, the main objective of this study 
was to identify the entrepreneurial characteristics of single mothers in the northern region 
of Malaysia, based on their background and profile in business. In addition, this research 
also attempted to identify the barriers and challenges faced by these single mothers in 
carrying out their business. It was hoped that the results of this research can provide input 
to the government and various agencies in formulating governmental policies that could 
encourage many more single mothers to be involved in entrepreneurship. This research can 
also become basic guidelines for the responsible agencies to organise programmes related 
to the development of single mother entrepreneurship.  
 
LITERATURE REVIEW 
Single Mother Entrepreneur  
Scholars have attempted to define ‘entrepreneur’ from many perspectives since the word 
was coined by Cantillon way back in 1700; and the effort still continue. Cromie and Hayes 
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(1988) defined entrepreneurs as individuals who start new businesses which they own and 
control. According to Moore (1990), an entrepreneur is the one who takes an active role in 
decision-making and risk of a business in which he or she owns majority ownership. 
Solymossy (1997) prioritized participation of the person in business and defined an 
entrepreneur as: (an) “individual that is the actively goal orientations and typology of 
women entrepreneurs involved principal of the firm even if not maintaining a 100 percent 
ownership position” (Solymossy, 1997). Another definition of entrepreneur that integrates 
the notions of ownership, participation, continuity and growth is offered by Adnan (2004) 
as he defined entrepreneurs as “individuals who actively form or lead their own businesses 
and nurture them for growth and prosperity” (Adnan, 2004). Latest researchers have 
examined entrepreneur is critical to creating innovative solutions to social problems such 
as health, education, environmental destruction, human rights, political and cultural 
factors, apart from other issues related to economic development (Bornstein and Davis 
2010; Abu-Saifan, 2012) and specific problems such as sustainable socioeconomic 
development of environment, through implementation of innovative ideas, skills, or other 
resources and capabilities in order to improve people’s lives (Narangajavana et. al, 2016; 
Praszkier and Nowak, 2012).  
Lavoie (1985) defined female entrepreneur as the female head of a business who takes the 
initiative of launching a new venture; accepts the associated risks, financial, administrative 
and social responsibilities, and who is effectively in charge of the daily management of the 
business. Buttner and Moore (1997) identified women entrepreneurs in their study as those 
having initiated the business, being the owner of at least fifty percent of the business and 
playing a major managerial role in the business. Ros (2017) and Chu (2000) defined women 
entrepreneurs as female owner-managers who may acquire business ownership through 
their own creation, inheritance, or jointly established with or without family members, 
being directors in the establishment and must be actively involved in the business. There 
is no single definition of women entrepreneurs. Scholars from various fields offer 
definitions based on perspectives of each school of taught (Ahmad, 2011; Sharma, 2013; 
Belwal et. al, 2014). 
In Malaysia a woman is classified as a single mother as a result of spousal death, spousal 
abandonment or divorce. Thus a single mother is classified into one of these categories: (i) 
a woman whose husband is deceased and who bears the burden of taking care of children 
of the marriages upon the deaths, or a woman who is divorced and given the custody of her 
children  (ii) a woman deserted by her husband and who, as a result, is taking care of her 
children without her husband’s support, (iii) a woman in the process of divorce whose 
husband is not contributing towards the financial and other forms of support for their 
children, (iv) a woman who is the sole earner and caregiver in her family as a result of her 
husband falling ill, and (v) a woman who is taking care of other people’s children without 
the support of her husband may also be considered a single mother (Mustari et. al., 2004).  
 
However, according to the ex-Women, Family and Community Development Minister, the 
government recognizes three definitions of single mother resulting in a decrease from 
800,000 to 235,240 registered single mothers. These definitions for a single mother are (i) 
she is the head of the family is divorced or separated permanently from her husband and 
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has unmarried children staying with her, (ii) she is the head of the family and is married 
but her husband is not able to work because of his poor health condition and there are 
unmarried children in the family, and (iii) she is the head of the family, has never been 
married and has adopted children or children of unconfirmed status (KPWKM, 2017).  
 
The Ministry has also outlined a strategic plan, Pelan Tindakan Pemerkasaan Ibu Tunggal 
2015-2020 which was as launched to ease the problems encountered by single mothers in 
Malaysia. It covers 18 strategic steps based on three main thrusts, i.e. empower single 
mothers’ economy, increase single mothers’ social well-being, and research and 
development on single mothers. The plan will serve as a guideline to all agencies in 
designing programs to benefit single mothers. Twenty seven government agencies, 
institutions of higher learning, NGOs and private sector organizations will be involved in 
the implementation of the strategic plan.  
 
Importance of the study 
Most of previous studies on women entrepreneurs were mainly focused on the reasons that 
women choose to become entrepreneurs (Buttner & Moore, 1997; Alicia, Susan & Dane, 
2014; Ibeh, 2017). Some studies concentrated on the barriers that these women face while 
attempting to start up a business (Tlaiss, 2014; Ana, Alicia, & Belso, 2017), while some 
studies focused on women’s business activities in developing and transition economies 
(Christopher, 1998; Goldenberg & Kline, 1999; Smith-Hunter, 2003; Smith-Hunter & 
Englhardt, 2004). There were also a number of studies on the behaviour and performance 
of women-owned and operated businesses, entrepreneurial motivation, preparation for 
entrepreneurship, social environment and support, and challenges/obstacles encountered in 
running business enterprises (Abdalla, 1996; Dechant & Lamky, 2005; El-Ghannam, 2002; 
Ana et al., 2017).  
In view of the growing number of single mothers becoming women entrepreneurs in 
Malaysia, a study on this topic was deemed appropriate and relevant. Even though women 
participation in entrepreneurship has been claimed to be an important contributor toward 
economic growth of the nation, but in reality not much is known about the single mother 
entrepreneur challenges especially in Northern Region Malaysia. Therefore, it is important 
to conduct research that focuses on single mother entrepreneurs. This study aimed at filling 
the gap by exploring the Malaysian single mother entrepreneurial challenges when entering 
business.   
METHODOLOGY 
Data Collection Techniques  
This study relied on primary data collected by adopting a qualitative approach—using in 
depth personal interviews. Through these interviews, the researcher obtained the 
respondent’s own views. This situation provides the respondent and researcher with equal 
status in the dialogue (Burns, 2000). The use of in depth interviews enables a researcher to 
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gain insights and understanding of complex, sensitive issues or very personal topics. 
Becoming an entrepreneur is a complex decision; therefore, interviews were considered to 
be the most suitable method to uncover the challenges that could go beyond the usual 
clichés about single mother entrepreneurs.  
 
Research Sample  
Thirteen respondents were selected from 68 short-listed candidates who attended the 
Northern Region Single Mother Entrepreneur Foundation Course that was organised by 
Co-operative and Entrepreneurship Development Institute (CEDI), Universiti Utara 
Malaysia. Originally, the list of single mothers was obtained from the Kedah Single Mother 
and Orphan Welfare Organisation (“Pertubuhan Kebajikan Ibu Tunggal dan Anak Yatim 
Kedah” – PRITY), Women’s Development Department, Kedah (“Jabatan Pembangunan 
Wanita Negeri Kedah”), Women’s Development Department, Perlis (“Jabatan 
Pembangunan Wanita Negeri Perlis”), Department of Social Welfare, and Tekun Nasional. 
At the end of the course, each participant was evaluated using an evaluation form that 
contained 15 objective questions. Based on the results of this evaluation, 13 single mothers 
were identified to have scored greater than 65%. All these 13 single mothers were then 
selected for this research.  
The Northern Region Single Mother Entrepreneur Foundation Course organised by CEDI 
UUM was run for two days. During this course, the single mother participants were 
exposed to eight main modules, like self-personality, communication skills, experiential 
sharing of successful entrepreneurs, enhancing creativity and innovativeness, basic 
marketing, financial statements, and business administration. The main objective of this 
course is to increase the basic knowledge and skills of the single mothers in relation to 
entrepreneurship. Indirectly, these single mother entrepreneurs would be capable of 
improving their economy and quality of life, increasing their household income, 
overcoming poverty, and reducing social problems amongst the family members of these 
single mothers.  
STUDY FINDINGS AND ANALYSIS 
Respondent Profiles 
The respondent profiles are summarised in Table I, which shows that women entrepreneurs 
who studied in the Northern region are also involved in various sectors, such as services, 
retail, and food production. This finding is similar with previous studies by Hisrich (1989) 
and Abu Bakar et al., (2017), which focused their study on women-owned and women-
operated micro-businesses in Israel and Saudi Arabia. The findings from this study also 
showed that women entrepreneurs in the Northern region are largely involved in businesses 
based on their interests, experience, skills, and knowledge. As studied by Rogers (1980), 
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Ross and Lyle (1978), and Alam et al., (2011), they found that women can be successful 
in any venture if they have a positive frame of mind. The following responses are indicative 
of this: 
I have these skills for making traditional cakes and crisps from a long time ago. 
During my teenage years, I always helped my mother to make crisps and cakes. After 
marrying my husband, he told me to only focus on our home. After he had passed 
away, I became serious in producing crisps and cakes. I plan to develop this business 
further.  
I have always liked and interested in baking cakes and biscuits. I learned to bake 
cakes and biscuits in vocational school. Then, I received an offer to become a chef at 
a hotel in Malacca. After the hotel closed down, I returned to my home town and 
started to focus on the business of producing various cakes and biscuits. Now, this 
business has been running for five years.  
Table 9.1 





Nature of business Age 
(years) 
Duration 






Clothes designer & 




R2 Clothes designer  37 7 RM200 Local 
R3 Sawing  48 8 RM600 Local 
R4 Gamat Emas direct 
selling & snack  
55 22 RM600 Local 
R5 Perfume  36 10 >RM700 
above 
Local 
R6 Frozen food & Malay 
traditional food 
50 - RM700 Local 
R7 Clothes designer  40 - RM3000 Local 
R8 Event management, 
crafts, cookies, bridal 
services 
53 - RM2000 Local 
R9 Hand bag & praying 
veil designer 
66 7 RM800 Local 
R10 Fried coconut  63  RM300 Local 
R11 Organic beauty soap 
& bedak sejuk 
49  RM1500 Local 
R12 Apam balik 49  RM 400 Local 
R13 Snacks & traditional 
food 
48 7 RM4500 Local 
R14 Assorted layered cake  31 5 RM1000 Local 
R15 Bakery 37 5 RM700 Local 
R16 Cakes, biscuits, & 
traditional food  
58 10 RM700 Local 
101 
 
Based on Table 9.1, the majority (77%) of respondents involved in this study were aged 
between 45-60 years old, as compared to only 23% of respondents under the age of 44 
years. Kautonen et al. (2011) discussed the issue of aging workforce in developed 
economies categorizing entrepreneurs aged 45 and above as third-age. Prior research in 
third-age enterprise (Singh & DeNoble 2003; Weber & Schaper 2004) proposed that the 
third-age entrepreneur group are mature individuals and more capable of starting and 
running businesses than their younger counterparts. Weber and Schaper (2004), and 
Platman (2004) believed that the increasing number of third-age group members involved 
in business is due to “pull” and “push” factors. The “pull” factor is defined as an early 
retiree with the experience, know-how, and financial resource, who wishes to remain 
economically active in order to maintain their life style. The “push” factor is based on 
traditional labour facing discrimination in recruitment, promotion, and training, as well as 
lack of attractive employment options.  
The findings from this study also found that 54% of respondents earned more than RM1000 
a month. Based on the observations in Table 9.1, all respondents earning RM1000 a month 
are respondents who are involved in more than one business. This shows that single mother 
entrepreneurs who earn more than RM1000 revenue are entrepreneurs who have 
successfully commercialized the diversity of skills possessed in the business. McKenzie 
and Woodruff (2013), and Lerner et al (1997) also attempted to identify factors associated 
with single mother entrepreneur’s revenues. Their results revealed that involvement in 
start-up, business skills, areas of strength, and network affiliation are among the factors 
that can influence single mother entrepreneur’s revenues. None of single mother 
entrepreneurs capable to penetrate international market to market their product.  
 
Challenges Facing Single Mother Entrepreneurs  
Although there are many contributions to be credited to single mother entrepreneurs, a 
number of constraints have been identified as detriments to these contributions. Single 
mother entrepreneurs face many challengers which include difficulty to get capital access, 
lack of facility and resources, and lack of social networking that could enhance their 
efficiency and business growth. The term challenges in this study encompass obstacles, 
limitations, and hardships faced by women entrepreneurs.  
Difficulty to Get Capital Access  
Many women entrepreneurs involved in this research had emphasized the difficulties faced 
in attempting to obtain loans from governmental agencies for various reasons, amongst 
which include the development of a workshop for producing products, purchase of new 
machinery, and obtaining business capital. Some of the reasons highlighted by these 
women entrepreneurs include the following:  
I have applied for a government loan for a production workshop, but until now it is 
unsuccessful. The criteria and procedures in obtaining a loan for building a workshop 
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are very strict. There are some that we simply cannot fulfil. It is because of this that 
until now we only produce our products from home.  
Another woman entrepreneur also gave the following response: 
I had once applied for a loan to purchase a new machine. Until now, I have applied 
three times for the loan. All have failed. I do not know why.  
Another respondent claimed:  
Our company needs some rolling capital. Amanah Ikhtiar loans are easily obtained. 
But I do not want it, because it requires weekly repayments. Our income is monthly 
based. If we were to pay weekly, we simply cannot afford it. Sure, the government 
offers business loans. However, the procedures and criteria that have been 
established are trivial. To make a loan, a guarantor is needed and previous financial 
records need to be shown. Macro-entrepreneurs like us usually have inconsistent 
records.  
Our food stall has been disturbed many times by the MBAS. I have many times been 
to MBSA to apply for a licence. Until now, I have not received it.  
Because of difficulties in obtaining loans, there are several women entrepreneurs that 
looked into other alternatives to survive in business: 
Up until now, I only received grants offered by governmental agencies. I have never 
received any loans, even though I have applied.  
 
Lack of Facilities and Resources  
Based on the observations that were performed, a large part of the businesses run by women 
entrepreneurs are progressing well. This can be seen in the increase of demand by clients. 
Therefore, in line with the increase of that demand, several women entrepreneurs have been 
identified who need to invest and bring in new technologies (machinery) into the 
production process so that the demands by the clients can be fulfilled—in addition to assist 
the increase in speed and efficiency of the production and packaging processes.  
If possible, I would like an automatic packaging machine. It is faster. Right now, the 
packaging process of my products is done by me, one by one. So, the result is very 
slow. If I have that automatic packaging machine, it will be faster. The product can 
be marketed faster.  
The results also revealed that, even though this women entrepreneurial group realise that 
by purchasing new technology or new machinery, they would be able to increase the speed 
of the production process and indirectly, their businesses would progress even further. 
However, this cannot be achieved, because of several reasons, amongst which include the 
financial factors of women entrepreneurs who would choose to delay the purchase of new 
technology and machinery.  
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Clients have started to recognise and like our product. Now, the demand is increasing. 
The old mixing machine is very slow. So, we have to wait for a long time and no 
work can be done. If I had the money, I would have surely bought a new mixing 
machine a long time ago. If there is a new machine, in one day, I can produce 1000 
products. 
A single mother entrepreneur said: 
I want to get PVC packaging plastic that can seal my product cleanly without using 
a stapler. If the product fell, it would not get damaged. So, if the product is sent to 
faraway places, I would not get worried. Right now, I have found that PVC plastic in 
Hatyai only. Over here, I do not know where to get it.  
Another respondent added:    
As of now, the production process is only performed at home. It is very cramped, and the 
product can only be produced in small numbers. If there is a workshop, many more 
products can be produced. The market can also be broadened. If there is a workshop, I 
would recruit two workers.  
Several single mother entrepreneurs involved in this research were observed to be of the 
disposition that even though they realise the increase in product generation and also realise 
the need to purchase new production machines or equipment that are more efficient to meet 
the client demand, they would still choose to delay the purchase of those machines and 
equipment. This probably occurs because of the fear and not having enough courage to 
face the risks of failure. The purchase of new machinery or technology requires a large 
amount of money. If the sales profits after purchasing the new machinery or technology 
are not able to overcome the costs in the short term, this will burden the entrepreneur. The 
financial factor is also seen as amongst the reasons why single mother entrepreneurs in this 
study choose to delay.  
 
Lack of Social Networking and Using Social Media for Marketing  
The single mother entrepreneurs involved in this research have the skill set and expertise 
in each of the products that they produce. The products generated are of high quality and 
calibre. Most users that buy and use these products give positive responses. However, the 
sales and marketing of these products are done in a small scale, and sometimes their clients 
consist of family members and neighbours. One woman entrepreneur complained:  
Every morning I will drive the vehicle. I will go from shop to shop. I market the 
product and leave them at the shops. Each shop that I visit, I leave 10 products. After 
a week, I will return to each shop to collect the money. Sometimes with the products 





Another respondent added:  
I market the product by leaving them at shops. Every month I participate in the 
exhibitions organised by private and governmental agencies. Recently, I was able to 
travel to as far as Pahang. Before this, it was just Kedah and Perlis only. 
The single mother entrepreneurs that were interviewed were found not to have a wide social 
network. They are more comfortable with marketing their products in the traditional 
manner rather than using social media that could potentially assist them in widening their 
social network and relationships.  
Several entrepreneurs that were interviewed realised the weaknesses in their marketing 
techniques that have been adopted at this time. They want to change, as they realise the 
potential benefits of online marketing. However, the lack of technical skills and expertise 
in managing social media such as Facebook, website, and others has restricted these single 
mother entrepreneurs in marketing the products online. Two single mother entrepreneurs 
reported that: 
I really want to learn about websites. I want to market products online. Product 
promotion also can be done online.  
I have no problems with making the product, as I have sufficient knowledge and 
skills. But, to sell the product, I am shy. If I knew how to make a website and use 
Facebook, maybe I can promote my products online.  
 
DISCUSSION 
Main objectives of this research was to identify the challenges facing by single mother 
entrepreneurs in the Northern region in conducting business. A total of 13 respondents 
involved in this research had shown that they are involved in businesses that are related to 
their interests, experience, skills, and knowledge that they have. This shows that the single 
mother entrepreneurs in this research have been successful in profiting and 
commercialising their skills and interests into something that can generate income and 
support their daily lives.  
The majority or 77% of respondents were aged between 45 and 60 years old. Meanwhile, 
23% respondents were aged below 45 years old. Those in the 45-60 age range have been 
said to be matured, have the skills, and have the persistence to start, run, and manage a 
business successfully. For career women, the age of 50 years and above is when they enter 
retirement. These women have wide knowledge and sufficient skills to start a business. In 
order to guarantee an economic standing that is more stable after retirement, these women 
would start businesses that benefit from their knowledge and skills. There are also single 
mother entrepreneurs involved in businesses by force at the start. More often after losing 
the breadwinner of the family like husband (either through death or divorce). This group 
of single mother entrepreneurs needs to continue with their lives and look after the family. 
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This research also found that amongst the factors why single mother entrepreneurs get 
involved in business, are terminated from work, do not have a career that is suitable or they 
are interested in.  
Results from this research showed that 54% of respondents were capable of having an 
income of RM1000 a month, while the rest received less than RM1000. Based on the 
research results, successful single mother entrepreneurs who receive an income of greater 
than RM1000 a month were those women who involved themselves in more than one 
business. This shows that these women have various skills and interests, while at the same 
time are determined in developing their interests and skills to become even more successful 
in the field of entrepreneurship.  
Besides, it cannot be denied that there are also single mother entrepreneurs who face 
financial hardships and need assistance from external parties. Based on the interviews that 
were performed for this research, financial assistance that they apply for is for constructing 
a production workshop, purchasing new machinery, and obtaining business capital. 
However, many of those single mother entrepreneurs claimed that it is difficult to obtain 
loans offered by governmental agencies because of strict criteria and procedures set by 
these agencies. Other reasons given by the respondents are related to the difficulties in 
getting guarantors and having records that are evidence of acceptable profits in previous 
months (i.e., good financial track record). According to a single mother that was 
interviewed, as a micro entrepreneur, it is very difficult for them to fulfil the strict criteria 
and procedures established by the agencies to obtain a loan, as well as difficulties in 
providing a record that shows consistent profit every month. Even though there are loans 
that can be easily obtained—like the ones offered by Amanah Ikhtiar Malaysia (AIM)—
one of the respondents claimed that the method of loan repayment by the AIM is 
burdensome, where the entrepreneur is expected to pay off the loan on a weekly basis. This 
is not congruent with the monthly income. There were also respondents who until now 
have not gained any accurate information regarding the factors that rendered their 
application unsuccessful by the related governmental agency. As a result of difficulties in 
obtaining loans, there were several respondents who seek for other alternatives in obtaining 
financial resources, amongst which include obtaining grants being offered by some 
governmental agencies.  
Some of these single mother entrepreneurs showed a progressive business performance. 
This can be seen through the increasing demand by clients on the products that they 
produce. In ensuring that the client demands can be fulfilled, the entrepreneurs need to 
upgrade their production facilities by purchasing new machinery or equipment that is 
capable of processing raw materials and packaging their end products in large quantities 
swiftly. Even though they realise the importance of buying new machinery for enhancing 
production, these single mother entrepreneurs choose to delay the needed facility upgrade 
in the production process. Amongst the identified factors that become reasons why these 
single mother entrepreneurs delay the purchase, include lack of financial resource, failure 
to secure financial loans from any party, and being unsuccessful in getting equipment 
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assistance, like from the Zakat Department. These entrepreneurs are seen to be scared of 
taking risks. The purchase of new machinery or technology needs a large amount of money. 
If the profit from sales after the purchase of new machinery or technology is not able to 
overcome the cost in the short term, this would further burden the entrepreneurs.  
The single mother entrepreneurs involved in this study have the skills and expertise in each 
product that they produce. The generated products are of high quality and workmanship. 
Most of the users that buy and use the product would give a positive response. However, 
the sales and marketing of the products are done at a small scale, and sometimes their 
clients consist of family members and neighbours. Amongst the source of weaknesses is 
the lack of exposure of the entrepreneurs to performing marketing using the latest 
technologies, such as through Facebook, websites, WhatsApp, and other social media. 
There are also single mother entrepreneurs who were interviewed that did not have a 
widespread social media network. Moreover, they are more comfortable with marketing 
their products in a traditional manner as compared to using social media, which has the 
potential to assist them in widening their customer base and social networks, even though 
they realise this weakness in their currently adopted marketing technique. They want to 
change, since they realise the potential in marketing online. However, lack of skill and 
technical know-how on utilising social media has limited these single mother entrepreneurs 
in widely marketing their product up to the international stage.  
 
CONCLUSION, SUGGSTION AND POLICY IMPLICATION 
The findings of this study offered broad insights. In relation to entrepreneurial 
characteristics, the majority of female entrepreneurs involved in this study started their 
respective businesses for ensuring the economic stability of the family to be guaranteed, 
especially after becoming single (either through divorce/separation or death of the 
husband), retiring, or terminated from work. The majority of female entrepreneurs also run 
businesses based on their skills that they have. Based on their skills, these single mother 
entrepreneurs would be more creative and innovative in facing the challenges that comes 
with the business. This was evidenced when the entrepreneur has various skills and abilities 
that lean more toward many businesses and generate greater income.  
As the findings suggested, the following actions would be capable of improving the 
situation for single mother entrepreneurs: 
• Increase the facilities for single mother entrepreneurs to obtain financial loans from 
any agency.  
• Facilitate the process and documentation when applying for loans. Eliminate the 
bureaucracy, by simplifying the procedures and requirements which are currently 
too rigid (need to consider the situation faced by female entrepreneurs that involve 
many challenges and barriers in life). 
• Provide flexibility of payment methods for loans made by women entrepreneurs.  
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• Local authorities should simplify the processes and procedures for single mother 
entrepreneurs to apply for licenses for business sites. Authorities should take into 
account the macro business that is being carried out.  
• In the event of increased demand from customers, these female entrepreneurs need 
to be more risk-taking by investing in the purchase of new machines and 
technologies that can improve the efficiency and effectiveness of the production 
process. Indirectly, this would enable them to successfully meet the increasing 
demand from customers. 
• The government needs to expand, simplify, and shorten the procedures for single 
mother entrepreneurs to get equipment, machines, and hardware assistance that can 
increase the productivity of women entrepreneurs’ businesses.  
• Single mother entrepreneurs need to be proficient and efficient in managing their 
business. Therefore, every business activity (e.g., purchase of raw materials, 
workers’ salaries, production units, sales units, and etc.) should be systematically 
documented.  
• Single mother entrepreneurs need to be diligent in doing business by ensuring that 
the efficiency and effectiveness of the production process are improved from time 
to time, maintaining the quality of the product produced, and ensuring that 
production costs can be reduced from time to time. 
• Organise workshops to raise women’s awareness of the power and ability of social 
media for marketing products. Urge single mother entrepreneurs to change from 
their traditional marketing methods to social media marketing.  
• Organise workshops that can introduce and expose single mother entrepreneurs to 
the existing social media which can be applied in business. 
• Organise workshops that can help and enhance the ability of single mother 
entrepreneurs to control their own social media to expand their business.  
• Policy makers need to take into account the voice of these single mother 
entrepreneurs in making policies and decisions involving macro-entrepreneurs and 
small and medium-sized enterprise (SME) entrepreneurs. 
• The government needs to ensure that the registration process, documentation, 
procedures, and requirements for single mother entrepreneurs when starting a 
business are simplified and more relaxed than compared to large-scale 
entrepreneurs.  
In conclusion, the results of this study proved that the indigenous single mothers’ 
entrepreneurial activities in the northern region are not only a means for economic survival 
but also have positive social repercussions for the single mother entrepreneur themselves 
and their social environment. Thus, if there is going to be any sustained development in 
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